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A Portable Boring Bar. 

The accompanying engravings | 

the Porter & Austin portable boring bar 

designed for boring out stationary-engine, 


llustrate 


locomotive and pump cylinders without 


removing the cylinder from the frame or 


bed. In using this bar the back head of 


the cylinder, the piston and the stuffing 


box gland are removed, and the stuffing 


box provided with a bushing for support 
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The automatic feeding device with 
which this bar is fitted gives twelve 
changes of feed ranging from 0.028 to 
0.333 inch per turn of bar his feed ar- 
rangement is clearly shown in Fig. 2. Re- 
ferring to this engraving will be seen 
that the end of the bar is turned down 
for a short distance and on the reduced 


portion is secured a bronze collar a which 




















ing the front 


which supports the back end of the bar 
driving mechanism is held 
In plac by 


tc the end of 


regular 


which are fastened 


brackets 


the cylinder by means of the 


studs and nuts This frame is 
provided with a cap, as shown in the half 


tone, and bored out for a split bronze 
bushing in which runs the hub of the 


+ 


that drives the bar; and at 


of the 
which carries the 
The frame is formed 


worm wheel 
the 
driving shaft 
the driving pulley. 
with slotted arms so that it may be read 


bottom frame is placed the 


worm and 


ily adjusted, and is always set central with 
the cylinder before the bar is put into 
place; the centering device shown in front 
ot the bar for this 
The center head shown on the bar has but 
cutter, are made 
three tools. The head 
sleeve which 


being used purpose 


one tool or but heads 


also for two and 
is mounted on a bushing or 
is a sliding fit on the bar and which is fed 
along the latter by means of the feed screw 
shown, the bushing being provided with 
The tool, 
which is of held 
in place in the head by a steel clamp tight 


adjusted to 


a tool-steel nut to fit this screw. 


self-hardening steel, is 


ened by two screws, and 1s 
; 


the cut by means of a steel wedge upon 


which it rests. The bushing upon which 
the single-cutter head is mounted is made 


eccentric, and by turning the head 


on the bushing the tool can be moved 
either away from or toward the center, 
the maximum movement secured in this 
way being two inches, In setting for the 
cut, when using this style of head, the 
head is swung around until the _ tool 
touches the surface of the work, and is 
then clamped fast to the bushing. The 


tool is then set out the desired ame@unt 


by means of the wedge 











is bored out, as shown, to receive the end 
° 
E BO N( 
f e fee d counterbored t 
1 os 

I I I m I 11¢ it COlla 
tine crew 1 e en I e screw 

which p! ects hr 2 the | nze coliat 


( i1soO g ri 
ened to the ( ved a sp geal 
ind a tor thed Wit ! Phe itte! S the 
boring bar ré ( engages W 1 pins ¢ 
carried in plate f, and, being turned by 
these pins, actuates the feed screw. The 
plate with the two rings and /t which 
ire bored fit tre \ the bronze collar 


a, form a casing around the feed gear, 
the three members constituting this case 
or shell being held gether by the screws 


k. <A friction band / clamped to the 
and ft by means of 
fitted 


in Fig. 1) 


eccentric binder, 


and with a long handle (as shown 


prevents the case from turning 
The plate 


«911 
all 


boring bar and collar 


with the 


f, it will be noticed, carries in twelve 


Any one, these may be 


pushed S \\ < ri t so as 
te engage witl tec f d as the boring 
bat rotates ind if ¢ the greater the 
numbe f pi ( e coarser the 
feed will be Witl e p lll drawn 
b ck 2) cle 1 Cl I ¢ ¢ be n 
teed; ea Pp 1 |) ed int place 
\ ] Tl ‘ t¢ ‘ xt ra 
rot "1 ‘ I f Che 
rg ( ( ( It feed 
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will bore cyl é f 10 6 ‘ 
nm mete a to 72 nche 2 
furnished witl bar; with each of the 
nal es three heads are furnished. The 
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MECHANISM 

large bar 1s geared 60 to 1, and weighs, 
complete, 750 pound The bar made 
by the Star Ir Works, Lindsey, Pa 


Spiral Circles. 


CI H. Be & Co. of Chicago. have 
en I useful cards giving 
samy] f i sini 
ised ‘ (y ner disk g nder Phe n 
re forty « é each of which 








contains a sample of the abrasive covered 
paper with a statement of the material and 


The 


abrasive or mixture of abrasives is named 


class of work to which it is adopted. 


and each card is numbered, while all are 
The cards should 
aid in making intelligent se- 


bound togther by a tape. 
give material 
lections of the various circles for the work 
to be donc 





Pattern Shop Wrinkles, 


BY JOHN M. RICHARDSON, 


HOLES FOR LIFTING LOOSE PIECES—A NAIL 
BOX——-SPANNER FOR FACEPLATE—GLUING 
THE WEB FOR A LARGE PATTERN—HOLD 
ING LOOSE PIECES-—-BLOCK TO HOLD A 
FLAT CHISEL IN TURNING—CLEANING 


MACHINE TOOLS, ETC. 
The following pattern shop wrinkles are 
a continuation of those at page 1249, and 
what I said by way of introduction at that 
time will apply equally well to what I shall 


now describe. Fig. 1 may represent any core 


rs | 
yp | 0 | 
| | OA 
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THUMB HOLES FOR DRAWING A LOOSE 


PIECE IN A CORE BOX. 

box of considerable size, having a loose 
piece or bar running across it even with 
the top, this piece having to be removed 
lifted 
34-inch 


before the box is turned over and 


away from the core Bore two 


holes A A at an angle and 34 inch or more 
deep, when the size of the bar will admit 
of it, to 
thumb 


the coremaker’s 
the 


accommodate 


when taking out 


finger 


and 
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FIG. 2. NAIL BOX TO HANG UP OR LAY DOWN. 
piece. This saves driving a draw spike 


into the part. 
Fig. 2 shows a handy form of hanging 
box for brads. It is made of tin, about 
7x4x1 inch. When a row of these hang 
back of the bench, labeled with the differ- 
ent sizes, the wire nails are out of the way, 
and the box containing any length wanted 
can be placed flat on the bench while being 
used, and then be returned to the hanging 
position without any danger of spilling. 
Fig. 3 shows a faceplate having three 
holes, 3 inch or more in diameter, drilled 
in to a sufficient depth, at equal distances 
in the hub, and a spanner is made to fit, 
about 18 inches in length. This is handy 
for removing, when a little too tight to 
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start by hand, and yet not ‘dead set,” as 
When the latter happens, more 
and the 


we Say. 


heroic measures must be taken, 
way I described in these columns, several 
years ago, I have never known to fail, even 


in the most obstinate case. 
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FIG. 3. TO UNSCREW THE FACE PLATE ON 
THE WOOD LATHE. 


Fig. 4 illustrates a case where a web to 
go in a large pattern, which may be either 
circular, rectangular or other wise, accord 
ing to circumstances, is to be made in 
strips set about 14 inch apart, to counteract 
as much as possible the tendency to shrink 
or swell. the 


separating pieces at intervals through the 


Instead of gluing short 


middle of the pattern, as it is necessary to 
do at the ends, use pieces of doweling as 


shown by dotted lines, and no glue. This 
will keep the strips in the same plane and 
at the same time allow them their free 


dom if subjected to extremes of moisture 
or dryness. 

When a loose piece is used, it occasion- 
ally happens that some means must be em- 
ployed to have it keep absolutely in its 
exact position while being rammed, with 
out any possibility of shifting, as there is 
when wires are used to hold it, especially 
when the piece is long in proportion to its 
bearing surfac« Fig. 5 shows an idea 
sometimes used in shops on a particular 
piece, for this very purpose. 


It consists of a clamp 4 and two plates 
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part d of clamp A is threaded a short dis- 
tance, and the length from end to shoulder 
must be made to fit any particular case, 
being enough longer than the loose part 
on pattern, to screw into the plate having 
the tapped hole; the other plate has a 
drilled hole just the diameter of d beyond 
the thread. The other portion of A is of 
Sometimes it is 


stick through the 


any convenient length 
made long enough to 
outside of the flask. 

The section view in Fig. 5 


shows the 


method of using. One plate is screwed 
flush pattern, 
tapped to fit the key or clamp. 
plate is screwed flush into the loose part 


has a_ hole 


The other 


into the and 


This hole is con- 
When the 


clamp is screwed up, the shoulder binds 


and has a plain hole. 
tinued through the loose piece. 


against the plate on the loose piece and 


presses it so firmly against the pattern 
that no amount of ramming will disturb its 


position, and when the sand is thoroughly 
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GLUING UP A WEB FOR A LARGE PAT 


TERN. 


FIG, 4. 


packed against the part it can be easily un 
screwed without disturbing anything. This 
arrangement is, of course, intended to be 
used only in special instances. 

Fig. 6 is a block in which to rest a flat 
chisel while turning a piece of some length 
to a given diameter, if it is necessary to 
have it very smooth. 

A patternmaker, when holding a pair 








Loose-Piece 


es tnnentntenap iia mination a 


i Key or Clamp i 


‘ 
ns te ete 











pitied 





\ y Pattern 


( 





FIG. 5. 
B B, Fig. 5, which can be round, square or 
rectangular, according to circumstances. 
When the nature of the work will admit 
of it, round ones are preferable, for they 
The 


fit a hole made by an extension bit. 
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HOLDING LOOSE PIECES ON A PATTERN. 


of calipers in one hand and a flat chisel 
in the other, gets a scraping cut, but a lit 
tle block like the cut 
lie at an angle and makes a smooth, draw- 


Chisel and block are to be held 


causes the chisel to 


ing cut. 
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together in the hand against the rest as 
one piece. 
It is hard to clean the machine 
} 


a pattern shop with a 


tools in 


lathe having a 


sawdust, shavings and turnings from the 
irregular outline of wood-working ma- 
chines, a pair of bellows works to per- 


particles jump 


makes the 


and 


fection, 





Section 


ian Ma vist 


Amer 


FIG, 0 BLOCK TO GUIDE THE FLAT CHISEI 


IN 


WOOD Tt 


RNING 


} 


from behind the corners as if by magic. 


number of 


A quick way of getting the 
feet in a piece of inch stock for a pattern 


is to multiply. the product of the length by 


1 
l 


the breadth in inches by 7 and point off 
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feet ; 90” 16 X 7 = 10.080 square feet 


This time the error is ten 


11 ‘ 


c 1 


but still only .o8 of a foot out of the way 
in a 10-foot board. 
When measuring cker stock than 1 


inch by this method, 
breadth and thickn 
then er, as 


In 


Cubic 


use 7 for a 


pointing off three places effect this 


method is expressed thus: inches 


007 square foot board measure 
In many shops the backs of all loose 


are painted red, and the correspond- 


ig place on the pattern painted to matcl 
When these loose parts are circular in 
utline, with one wire or wooden stick 


hold 


them in place, the shape can be instantly 


of doweling through the center to 
transferred to the pattern by first painting 
the back of the il 


it is still moist, placing it in 


} = nal while 
i9o0se piece, and, whii¢ 


position on 


the pattern and turning it around a few 
Even if these 


fai 


times with a light pressure. 
round bosses do not bear rly against 


the pattern over their surface, if 


y touch on the outer edge the shaps 
printed and the center can be easily 
filled in without especial care, but to fol 
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FIG. I. MACHINE FOR CUTTING OFF PIPI 
three places, instead of dividing by 144. low a line exactly with a brush without 


enough for all practical purposes in 


i 


his is not absolutely accurate, but near 
meas- 
unts 


iring small am 


For example, take a board 18 inches 
long and 8 inches wide: 18” 8” 144 
= I square foot; 18” x 8” X* 7 = 1.008 
square feet. The error is .008 of a foot 
when using the multiplier 7 

Again, take a board 7% feet by 16 


11 


ches: 90’ 16” = IO square 


144 


for the hand is difficult for most 


ns. 


a rest 
pers 
Sandpaper can be used for truing an oil- 


stone when emery cloth or loose sand is 


not handy, but it works very poorly when 
dry. Place the sandpaper on a board and 
wet with water, rubbing the stone 
same time. 

sandpaper from clog- 


kee p it 
vigorously at the The water 
seems to keep the 
ging up, and it cuts the stone much mor¢ 


times as much, 


3 
apidly g \ ) ist 
very long ns t id 
ind softe1 gir ( be 
washer f as 1 e s hat 
mi go] 


A Novei Machine for Cutting Off Large Pipe. 





H I G. N AND 
Phe 1g s sl W i 
saw built f pe \ that 
or cutting ft mia ( lat sheet-iron 
pipe up 2 f i d er and up to 
Ni o B \\ (y n tl the pipe 
to b ved off being ld the pipe 
making t during tl peration, 
which f ( bsence of any vise 
cl C 
A circular saw would evidently have 
bee f the es for this purpose, 
unless 1 been made to revolve around 
the pipe to be cut, while rotating about 
its own ax While iw has been 
designed and built { ilar wor the 
same construction « meet re 
quirements in the present case 
Che pron feat f the saw shown 
is the v blad f ifficient 
thickness 1 take tl heaviest cuts of 
ee 
| 
] 
| 
| 
' | 
}y. |. 1'Dia. Lea v 
M 
i l L. Pulley 
uu 





blo _ 
— \ ! | 
ee ea pe 


( 
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wea! Sg 

Ss i 3 i d 

which the machin capable, without 
buckling and w ny frame to hold 
the saw in te n. Referring to the illus 
tr ms of m Fig. 1, it will be 
een tha ( é volted at one end 
to a crosshead and guided at the otl 

end in a swivel blo B, which in turt 
is pivoted in the post slide R. This at 
rangement allows the aw to swing 
through the arc x x of a circle around the 


driving shaft as an axis. 
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Double Spindle Boring Machine. For reversing the spindle, friction clutches 

At page 658 we illustrated the heavy 
boring and tapping machine built by Baker 
Brothers, of Toledo, Ohio, and we now 
show a double-spindle machine they have 
recently brought out which is designed for 
—- The machines are held down securely to 

a the bed. 
i each column has at the front a projection 
a ledge at the back 


The crosshead is supported in the guide 
E, which has a hollow journal extending 
through the housing F, and _ through 
which the driving shaft with the crank G 
on its end is operated. 


are provided which act upon the hubs of 
the driving gears, these clutches being op 
erated by a rod passing through the hollow 


shaft upon which the lower cone is 


The raising and lowering of the post mounted. 





| 
AS) 


1'¢ Dia, | 


In addition to clamping bolts, 





which extends under 
of the table, and a taper gib is fitted at 
this point, making a very secure joint. 
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Both machines can be moved along the 


FIG. 2. SAW USED IN CUTTING-OFF MACHINE. 
bed independently of each other, one hav 
slide with the swivel block is effected boring locomotive connecting rods and ing a power-driven feed screw and the 
similar parts, and for performing heavy other a,screw operated by hand. The ma- 


through the screw M, which is operated 


by means of the miter gears H and hand the spindles 


This machine is, really, chine is built in two sizes, 
While the saw shows hand feed a combination of machines, in the smaller size being 3'4 inches and 


which are mounted on bed those in the larger size 5 inches in diam- 
plate, these being, as will be noticed, very 
machine 


facing operations. 
wheel D. two boring 
only, the machine could easily be provided 
with a variable automatic power feed 
through a pair of small cone pulleys which 


and 


one base or 


eter. The large machine has a table 11 
similar in design to the boring feet 3 inches long and 2 feet 4 inches wide 
previously illustrated. The maximum distance between centers of 

The bed plate is very heavy 
at the front, as shown, a long work table The spindles have 
inside of which is an oil tank from which a vertical This 
machine weighs 40,000 pounds, the weight 


attached to the crankshaft 
hand-wheel shaft. 


For the special purpose for which this 


could be 


and has 


spindles is 9 feet 6 inches and the mini- 
mum distance 4 feet. 


saw was designed, it was necessary to pro- movement of 14 inches. 


lubricant is supplied for the tools, a sepa- 


vide a transverse adjustment, the com- 
plete saw with base plate being therefore rate pump being provided for each spindle. of the smaller machine being 32,000 
made to slide on a sub-base through the The spindles are driven by independent 10 pounds 





rack and pinion M and hand wheel V horse-power motors mounted behind the 
The thickness of the saw blade for this columns, each motor having at its end of Twist Drills. 
The BY CORNEIL RIDDERHOI 


work was 3-16 inch, and the number of the bed a switch and starting box. 
teeth per inch 5; the teeth were cut in machines are back-geared and the spindles A common, much used and abused, little- 
opposite directions from the center, as have twelve speeds, In addition to hand thought-of but indispensable tool is the 


feed by lever and also by hand wheel, the twist drill. Its very ubiquity, in the tool- 


spindles have both belt and positive geared 


shown in Fig. 2. With a speed of 75 rev- 


olutions per minute this made a good com- room and scrap-heap alike, seems to have 


bination, but for very light gages of steel feeds. Each spindle has an automatic reduced interest in it until scarcely a 
7 or 8 teeth per inch and a somewhat stop and quick return. thought 1s given it except as a means to 
higher speed would be advisable. The belt feeds are six in number, rang- ar end, and I imagine someone glancing 
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MACHINE. 


DOUBLE-SPINDLE BORING 


Judging from the behavior of the saw, ing from 0.007 to 0.107 inch per turn of at the title of this article and, exclaiming 


it is believed that with some modifications spindle. The geared feed is provided for ‘Why, we know all about those,” will pass . 
it would be well adapted for general shop use in tapping. When tapping, an auto- it by. There are, however, some points 
use. For heavier work it would be advisa- matic device with which the machine is about twist drills that have become much 


more clear to me while intimately connect 





ble to add a bearing for the crankshaft on 
the other side of the crank to give greater 
stiffness, 


provided feeds the tap to the required 
depth, reverses the spindle, and when the 


tap is clear of the work stops the machine. 


ed with their use and the designing of ma- 
chines to sharpen them and a few of these 
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points, elucidated in the following, I trust ter is understood by all who have given 
will be considered sufficient excuse for the subject sufficient thought, but at the 
these remarks occupying valuable space risk of telling old tales I have illustrated 
here. That there will be some who differ the reason for it in Fig. 1 
with me on parts of thetwist-drill question, Two points on the cutting lips ar 
I do not doubt; nor do I regret it,for,ifwe shown,one much nearer the center than the 
all agreed on all subjects, what a grave- other. Cylinders A and B represent the 

’ 
< Circumference of B > 
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we t sone nN 

genes ill “3 
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FIG. 
yard appearance the pages of the AMER- 
ICAN MACHINIST would present if indeed 
there would be any need of the journal 
at all. 

Inseparably connected with twist drills 
are the machines used for grinding them. 
I say inseparably because at this time there 
are few shops with any pretensions of up- 
1 


to-dateness in which not at least one of 
these excellent machines may be found. 
Once in a while we still stumble upon 


a man who thinks he can grind drills as 
well by hand. I always enjoy meeting 
one with that opinion when a drill grinder 
is near at hand, for then he is immediately 
invited to a friendly contest of hand versus 
machine grinding, and I am still looking 
for the first man to accept the invitation. 

There are few who in grinding drills by 


hand succeed in obtaining cutting edges 


} 





MEASURING CLEARANCE ON DRILL. 


FIG. 2, 


of equal length and at the same 


the axis, and in producing the most effi- 
cient amount of clearance properly increas 
ing toward the center of the drill 

The necessity of equal length and angle 
of cutting lips is so plain as to be almost 
axiomatic and the desirability of the in- 


‘ease of clearance from periphery to cen 


E 


diameters of the circles described by these 


advance or feed per turn 
the 


a indicates the angle 


points and the 


1S represented by distance between 


lines c and d. Line 
of clearance necessary at the circumference 
of cylinder A and line b that of cylinder B 
The feed per turn is greatly exaggerated 
for clearness of illustration, but the prin 
rate of feed 
of feed to an amount 
let take, for 
example, a 2-inch drill being fed at the 
The angle of the 


ciple holds good for 
To reduce the rate 


any 


used in actual practice, us 
rate of 0.02 inch per turn 
helix described by a point at its periphery 
would be: 

.02 

27 
and that of a point next to the web (say, 


= 0.0031831 = tan. II’, 


0.1 inch radius) would be: 
.O2 
2n 


rc 


0.031831 tan. 1° 50’. 


Strictly speaking, a drill ground accord 
metal 
for 


ing to these angles and fed into the 


it that rate would have no clearance, 


the surface following the cutting edge 


would drag on the helicoidal bottom of the 
hole ( add 


ck arance, 


mnsequently we must to this 


necessary clearance a working 
the amount depending on the metal to be 
Adding to the of this 


6 degre S 


drilled clearance 


drill, say, we have 6° II’ at 


next to the web 


noticed 


SO 


periphery and 7 


It should now be that, whereas 


cutting edges hav 


the surface back of the 


ing only the necessary clearance was hel 
coidal, the addition of working clearance 
destroys the helicoid, proving that this 
form of surface, though sometimes recom 
mended, is not correct: or rather, would 


not be correct, for it would be very difficult 


to produce 


This applies only to the surface imme- 
diately back of the cutting edges, as the 
balance of this surface, though it should 
be shaped so as to properly support the 


cutting lips, does not affect the work done 
by the drill 


\ ‘ i f ring the 
f phery, and 
whic 1 \ Ss it de 
serves ( Figs, 2 and 3 
If tl pap d Fig. 2, the 
n t cle nee plainly visible and 
‘ yt iC n < ed by ie 
edge of \ ) paper sur 
S 1 ¢ ay 
lig. 3 \ e may 
1 re \ ed \s the 
shown, the er ( i e paper are 
slid by eac ( 1¢ 1 p edge IS par- 
lel r f « rance immediately 
back of e cutting edg \ marl s then 
made t 1. the pape ré ved and, being 
laid down flat, a line is drawn from mark 
A to corner B at the other end. The angle 


intercepted and the edge 


of the sheet 1 the angle of clearance n 
the dril 

ihe clea next the web is n ) 
easily me red, but glance along the 
cutting edge will a reveal whether it 

creas¢ pT « \ \“ d the centet | 
have before vn th n a 2-inch drill 
QI und ror a frat I i of 0.02 il ch per 
urn, t rease sl d be fully 1 
degrees can with sufficient accuracy 
be « ed the exact amount is not 
very imp These thoughts on the 
proper clearance of remind us 
that, whereas machine re built for pr 
ducing any desired clearance accurately to 
i fraction of degre ithe and planer 
Lor Is ind n el f all kinds the 
ingle of clearance on twist drills i ] 
left to be estimated 

In the ordinary run of work there would 
perhaps be more time lost in grinding 
drills to an exact amount of clearance than 
would be gained by their increased work 
capacity, but there S undoubtedly much 
routine work where, the most. efficient 
cle irance having been determined by exX- 





FIG, 3. MEASURING CLEARANCE ON DRILI 

perimet \ g \ d be effected by 
grinding all drills to gages made especially 
for that purpose. I do not know of this 
being done as yet, though it undoubtedly 
will be in its turn with other advances in 


shop practice 


The web of a drill is its weakest point 


nd subjected to a combination of shear- 











torsional and _ tensile 


frequently suc- 


ing, compression, 
stresses which it 
cumbs, and drill makers are to be admired 
for producing drills so uniformly tempered 
that a comparatively small number break 


under 


by splitting up through the center. 
As it be clear to all that 


web is ever subjected to tensile stresses 


may not the 
while a drill in action is practically always 
under end pressure, let us carefully ob- 
serve a drill as it works its way through 
solid metal. 

Its point being brought into contact with 
the surface and the feed being started, the 
first stress is principally one of compres- 
sion, the torsion being small. As the point 
buries itself the radius of cutting action 
enlarges, resulting in increasing torsional 
and compressive stresses on the whole drill 
and shearing stress on the web until its 
full diameter has entered the metal, when 
these remain constant, varying only as 
feed, speed or the hardness of metal may 
lack in uniformity. 

Thus far the web may not have been sub- 
jected to much, if any, tensile stress, but as 
soon as the drill point breaks through the 
metal a sudden change occurs; the com- 
pression is much and suddenly reduced, 
torsional stresses increase and as a conse- 
quence the web is subjected to a severe 
shearing stress while at the same time the 
torsional strain in the drill lengthens it by 
the the 


placed under severe tensile stress. 


unwinding “twist” and web is 

It is at this point that perhaps most 
drills are broken, as here the working con- 
ditions disadvantageous. 
The machine and work, no longer sprung 
apart by the feed pressure, approach each 
other, deepening the cut and the very ab- 
the drill 
assists in tearing it asunder. The form 
of a twist drill that it is better 
capable of resisting a combination of tor- 


are decidedly 


sence of compressive stress in 
is such 


sional and compressive stresses (the for- 
mer, of course, being applied against the 
direction of the twist) than either of these 
without the other. I believe it is possible 
to so subject a drill to both these forces at 
the same time to just below its breaking 
point that the removal of either force will 
result in fracture. 

To return to the drill where we left it; 
after the critical point has been passed, all 
forces rapidly decrease until it is complete- 
ly through the metal. 

We thus find that there is a much great- 
er variety of stresses set up in a common 
twist drill than would have been supposed 
had the insufficient 
thought and to these is, when drilling cast 


we given subject 
iron, nearly always added a bending strain 
due to imperfections or lack of homoge- 
neity in the metal. 

That drills bear the abuse they are sub- 
jected to without breaking more than they 
do has ceased to be a source of wonder- 
ment to us, and when a drill splits up 
through the web it is promptly returned 
to the maker who, by the way, “smiles 
with his face while his heart is bleeding,” 
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as he cheerfully (?) replaces the drill 
rather than lose a customer. 

A knowledge of the stresses to which 
drills are subjected while at work enables 
us to more intelligently use and sharpen 
them, instances prevent 
breakage or spoiled work. The fact that 
a drill lengthens under torsion is not gen- 
erally known, and yet it adds to the num- 
ber of drills broken in hard materials like 


and in many 


unannealed tool steel 

In this material a drill is usually broken 
as follows: The drill becomes dull and 
refuses to cut when the hole is but partly 
through, It is removed, ground, but re- 
fuses to “bite.” Though considerable pres- 
sure is applied, it slides on the bottom of 
the hole and dulls itself without cutting. 
It is ground again and is subjected to a 
heavy feed pressure, which causes it to 
“dig in’ and—a life of useful- 
is past. Now there are three prin- 
cipal causes for its breaking; the lengthen- 
ing under torsion, the spring in machine 
and work, and the oil. The last named, 
though efficient as a lubricant, in a cut 
ting operation is equally effective in pre- 
venting cutting, in twist drills as well as 


suddenly 


ness 


in bearings. 

When the drill under heavy feed pres- 
sure is forced to seize, the required feed 
pressure is immediately reduced and the 
spring in the machine, combined with the 
lengthening of the drill, will force it to a 
still deeper cut, often resulting in failure 
of the drill. 

A few hints on drilling very hard steel 
may be of use to toolmakers who often 
have work to drill that cannot very well 
be annealed. If the hole is to be deep, it 
is well to grind one lip slightly longer than 
the other; the drill will then not fit the 
hole too tightly and bind, and should it 
break the pieces may be more easily gotten 
out, 

Good lard oil should, of course, be used 
and the drill fed by hand, that its action 
may be felt. It is also necessary to keep 
it cutting until dull. If but one drill is 
used and it becomes dulled before the hole 
is clear through, it may be necessary to 
the out of the hole with hot 
water to enable the drill to “take 
hold” easier. For very hard steel, use al- 
ternately two drills ground at different 
angles, say, 59 and 62 degrees, as each drill 


wash oil 


soda 


will take up a cut much easier than when 
the whole lip has to commence cutting at 
once. By making use of some, or all, of 
these suggestions, it sometimes be 
possible to drill pieces that might other 
wise have been given up as too hard to 
work, 


may 


Thinning the web of a drill at the point 
is too well known to require much com 
ment here except, perhaps, to state that 


it is frequently overdone and the web 
weakened to where it is no longer able to 
stand the shearing stresses and _ splits. 


Neither should the point be thinned at the 
expense of the rake at the cutting lips; it 
is better in most cases to leave a drill as 
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it comes from the makers than to grind 
off the rake, as is frequently done when 
For drill- 


ing soft metals exception is of course made 


carelessness thinning the point, 


to this. 





Feeding Sheet Metal to Dies—ll. 
WOODWORTH. 
AND “RATCHET.” 


BY JOSEPH V. 
DIAL FEEDS—‘‘FRICTION” 
Dial feeds are used for a large variety 


the smaller sizes located on small 


of work; 

















A RATCHET DIAL FEED 


bench presses, being used extensively in 
the manufacture of buttons, small burner 
parts, umbrella trimmings and other light 











FIG. 2. AUTOMATIC DIAL FEED ON REDUCING 
PRESS. 
staple articles. In many cases two or 


three punches and dies can be made to 
work simultaneously, performing one after 
another the necessary operations, either in 
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the finishing of one part or article, or in 
the assmbling of two or more parts of an 
trebling the ca- 
Dial feeds of this 


ling large blanks 


article, thus doubling or 
pacity of the machines. 


type are also used for ho 


such as are used for armature disks, ro 








FIG. 3. At 


rOMATI 


DIAL FEED AND SAFETY 


STOP ATTACH MENT 


tating the disk successively at each strok« 
of the press to allow of the notching being 
done. 

different 
use—the 
dial 


two essentially 
dial feeds general 
“friction dia' feed” and the 
feed.” The friction dial feed consists of a 


smooth circular disk which rotates contin 


There are 


stvles of in 


“ratchet 


uously in combination with stationary 


gages above it, so that the pieces placed 
on the disk are led accurately under the 
punch or punches as the case may require. 


In order to insure reliable action, in most 


cases a finger or gripping movement is 
attached to the feed, which places and 
holds the piece in exact position when 


The fric 
for redrawing 


ready for the descending punch. 
tion dial feed is the best 
short shells which have a flat bottom and 
will not topple over. 
The ratchet dial 
cular plate operated from the main shaft 


feed consists of a cir 


by a cam, crank or pawl, so as to receive 
This disk 


is provided with a number of holes to re- 


an intermittent rotary motion. 
ceive either the work or dies. By the use 
dial feed it 
to submit the pieces to two or more opera- 


of a ratchet is often possible 
tions consecutively without rehandling. A 
ratchet dial feed is shown in Fig. 1. 

The dial feed shown in position on a 
press in Fig. sockets 
for dies for reducing the diameter, and 
thereby making into tubes of greater or 


2 is arranged with 


jess length cups or shells which have been 
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previously punched and drawn in a dou 


ble 


and drawing die 


ombination blanking 


action die or inac 


Feeds equipped in this 


manner are particularly used on presses 
of the type shown, in the manufacture of 
cartridges, ferrules, pencil tubes and cases, 


pen-holders, match safes, thimbles, burner 


tubes, napkin rings, cups, goblets, and a 
large variety of er articles in the brass 
and silverware lines They are also ex 


used forming, bending and 


tensively 
finishing operations on deep shell work 
7 


shows a dial feed cated 


Fig. 3 on a 
press for the rapid and economical pro 
duction of brass goods, such as lamp burn 


ers, watch and clock cases and stampings, 
and many other similar goods. The slide 


of the press in which the feed is used is 


usually arranged to carry from one to 

















FIG. 4. PRESS ri DIAL FEED AND SAFETY 
STOP, WITH SERIES OF DIES FOR A 
BURNER SHELI 
three punches ding to the nature of 
the work, so that a boy can accomplish 
from 80 to 250 operations per minute by 
simply dropping the blanks or shells to 


be re-shaped, pierced or stamped, into the 
holes of the dial plate as it rotates. The 
value of t speed of production 
and facility of handling is enhanced by 
the entire absence of risk to the operator, 
vho has no occasion whatever to put his 
hands under t punches, The safety de 
vice shown at the right is usually used 
on presses equipped with dial feeds of 
this kind, and is so connected with the 
clutch as to stop the slide on its downward 
stroke before it can do any harm in casé¢ 
some accident should prevent the dial from 
progressing to the correct position per 
fect alinement with the punches. The cam 


nex the ft \ ins of con 
ner son visil nocl which 
pushes the article ut of the dies and 
back into the dial | s » receive a second 


th 
or 


- third operation as they move along 

The description of Fig. 3 applies in every 
way to Fig. 4, except that the dial is 
equipped with horns and the press slide 
with punches for performing a number of 


different operations on burner sh« 


\ ck d 


[he press shown in Fig. 5 is pr 


nt stvle f «hi and is 





sed extensively tft edrawing tin-foil 
ottle caps, « ( rner shells and 
other article W have been cut and 
draw1 \s rang W draw from 
fifty t ixtv. she minute he 
blank-holde1 cle ictuated on the down 
stroke by the two ¢ wn, and is 
raised by a powerful spring with a lever 
attached to the back { the lide and not 
shown The dial feed d bottom knock 
out attac ( ( | trom cams 
on the « ( ( ot the itt 

With a frie feed e the one 
show! Fig. 6, the fi ition, shells 
ire placed on the ft d by hand 
whence ey ire Cal i by 
the re }) cating n t] teed n 
one t 1 ( rf ‘ die d n 
automatica re In this pre ll 





5 riON PRESS 

| 
tl cit y, il | i the 
pre ’ ed of 40 to 6 
troke pe ‘ ding t the 
shape and t ( ell), it utpu rt 
200 to wo ¢ ( ninute equiv 
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slide presses fed by hand. As, by using by an inexpensive operator, and as there 
3 i £ A 


feeds of this type, the feeding may be done is no intermediate handling, the amount of 























PRESS WITH DIAL FEED AND FINE ADJUSTABLE PUNCH CARRIERS. 











MACHINE 


FOR 


FILING 


TOOTHED 


KNIVES. 
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labor and shop room saved, as well as the 
entire absence of danger to the operator's 
hands, are items of great importance. 

Presses on which friction feeding de- 
vices described above are used are regu- 
larly built with four or five punch car 
riers, but when a greater number of opera 
tions are required they are built wider and 
additional punch carriers are provided, the 
number of operations that may be pet 
formed being limited to the number that 
can be handled without annealing. Shells 
requiring a less number of operations than 
there are punch carriers in the press, may 
he handled just as readily by the feeding 
device as though the full number of dies 
permissible were being operated. 

Friction dial feeding devices are also 
frequently used on presses which are spe 
cially designed and equipped with punches 
and dies for cutting, drawing and stamp 
ing a considerable number of shells at 
each stroke. The presses used are usu 
ally double acting and often carry as many 
as fourteen sets of double acting dies, 
which will cut and draw upwards of 
1,000 shells per minute, the shells pro- 
duced being, of course, of quite shallow 
depth 

The variety of work to assist in the pro 
duction of which dial feeding devices 
should be used is enormous. The manner 
in which the - different types can be 
adapted for the feeding of special parts 
and articles to the best advantage will 


suggest itself to the reader 
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Machin, fer Filing Toothed Knives Used in 
Printing Presses. 
We illustrate for 
filing the toothed knives used for per- 
forating the sheets of daily papers, the 


herewith a machine 


knives being required to perforate several 
sheets at a time, the number depending, 
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to fit 
the bushings 


mounted is bored out at the back, 


over, and be supported by 
in which the driving shaft runs, and about 


bushings the frame has a slight 
swinging motion—by 


these 
means of mechanism 


to be described later—and the file is thus 


moved slightly up and down at the same 
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FIG, 3 


size of 


of course, upon the the paper. 
These knives have spear-pointed teeth filed 


to a keen edge, and have to be sharpened 


frequently. 
The half-tone, Fig. 1, gives an excellent 
idea of the general appearance of this 


filing machine; Figs. 2, 3, 4 and 5 show, 
respectively, front elevation (with section 
through spindlebearings), plan, and right- 
and left-hand end views; and Fig. 6 shows 
the construction of the file spindle. 
Referring to the half-tone, one of the 
toothed knives will be seen clamped in po- 
sition in the vise at the front of the ma- 
chine, and directly back of the knife, the 
rotary file used for sharpening the teeth 
will be noticed. This file, which is in the 
form of a disk about 174 inches in diam- 
and 5-32 thick, is beveled off 
as shown miore clearly 


eter inch 
from 
in the detail, Fig. 
gle thus formed measures 
The shaft or spindle on which the 


each edge 
‘ig. 6—and the included an- 
about 110 de 
grees, 
file is mounted is carried in 
or frame and driven 
gearing from the main shaft at the back, 
the gearing being so arranged that the 
speed of the file spindle may be—according 
to the nature of the work—from two to 
four times that of the shaft which drives 
it. The frame in which the file spindle is 


a rocker arm 


through suitable 
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This 


file 


time that it is movement 
in order to the teeth 
straight, as without such movement the file 


rotating, 
is necessary 


would concave the surfaces with which it 
came in contact 

The vise or clamp for holding the knife 
is mounted on a shaft which is arranged 
to slide, and also to turn, slightly, in the 
brackets which support it at the front of 
The clamping device is pro- 
steel 


the machine. 
vided, at the back, with 
rack having the same number of teeth as 


a hardened 


rack is shown a small lever for throwing 
the pawl out of engagement with the rack 
whenever it is desired to re 1 the cla 
ing device to its starting point 

The cam a lapted i thr v 
system of levers, to rock the clamp 
vice slightly CAC n of the p 
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so as to swing the knife out of contact 
the file while 
tooth. The 
rocking movement is accomplished is indi 
cated in Figs The vise, it 
be noticed, is formed with a broad plate or 


to the driv 


with it is being fed along 


one manner in which this 


3 and 4 will 


wing e extending back nearly 
surface of this ex 
the back, 
the 
ll carried by a 


ing shaft. The under 


tension is finished true at with 
the 


mounted, and rests on a ri 


rock shaft on which device is 


lever f, which is fastened on the end of a 




















the knife itself, and by means of a pawl shaft g passing through the upright A. A 
! UI SSS 
NHAAAAAA 
Jdad Jdg 
’ a 
cj f ss | = 
Am rwan “ee tis 
FIG, 6. FILE SPINDLI 
carried on a lever actuated by a cam on lever & (with a roll at its end) placed 
the driving shaft. the vise and knife are the shaft, and adjustable about the same 


fed along one tooth at each rotation of 


the cam. In Fig. 3 this feed mechanism 
is clearly shown, a being the cam on the 
shaft, b the lever—with a steel roll at che 
end, c the pawl actuated by means of the 
lever and cam, and d the rack secured to 
the back of the 


the clamping device. At 


actuated 


and 


and thus, 


arm i 1S 
shaft 


through screw / 


by cam a, through and 


lever f, the knife-holdi i device is swung 


outward. A weight m serves to swing the 


knife inward—after the highest point on 
the cam passes the roll in lever k—and 
Iso keeps the roll against the cam at all 








times. The cam is so formed that it al- 
lows the lever f to drop and the knife to 
swing in slightly while the tooth is being 
at the same time prevents the 
than the desired 


filed, and 


file from taking more 
cut on each tooth. 

To give the rocker arm or frame which 
the file a up-and-down 
movement so that the file may produce a 


flat surface on the tooth, the driving shaft 


carries slight 


is provided with another cam which oper- 
ites a lever upon which the outer end of 
the rocker is supported by an adjusting 
screw, this cam being arranged to give a 
gradual drop to the file, followed by a 
sharp rise while the file is out of contact 
This construction is illus- 
3 and 5. The file spindle 
shown at o the for 
The lever q has a roll 


with the knife. 
trated in Figs 
frame is and cam 
operating it at p. 
at the back end which rests against the 
cam, and is flattened at the front, as clear- 
ly shown in Fig. 5, for the end of the ad- 
justing screw r tapped through the frame. 

The file spindle, as shown in Fig. 6, fits 
in brass sleeves which are arranged to run 
with the spindle, the construction here be 
ing different from that shown in Fig. 2, 
the design having been changed since that 
drawing was made, The sleeves are ta 
pered on the outside and provision is made 
for taking up wear. In order to bring the 
file edge in line with the V between two 
teeth after placing the knife in the clamp- 
ing device, the file spindle is provided with 
an end adjustment in the sleeves by means 
of a screw at the end. 

The gearing in this machine is protected 
by a suitable guard. All rollers used are 
of tool steel and hardened, and the cam 
surfaces are case-hardened. The files are 
made of a high grade of tool steel and 
are cut by special machinery. 

This machine is the product of the Ro- 
tary File and Machine Company, Brook- 


lyn, N. Y. 





Horning and Seaming Processes. 
BY JOSEPH V. WCODWORTH. 
In the manufacture of pieced sheet metal 








ware, the processes of “horning’ and 
.) A 
First Stroke \ 
\ 
. \ 
Second Stroke 
Outside Seam 
a= Pe 
\ Second Stroke ™ 
\ 
. Inside Seam 
—— 
dmerioan Wa 
FIG, I SUCCESSIVE OPERATIONS IN SEAMING, 


“seaming” play a very important part, and 
a large variety of ingenious devices and 
fixtures is used, giving rapid and accurate 
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results. The processes are essentially as- 
sembling and preparing ones, as they as- 
semble flat, round and irregular parts, and 
often prepare them for subsequent opera- 
tions of wiring, curling, etc. The succes- 
sive stages of a “‘lock”’ seam are shown in 
Fig. 1, and a press equipped with the tools 
in Fig. 2. The manner in which an inside 
or an outside seam is finished is shown, 
The 


first operation is the forming of the hooks, 


two blows being necessary for each. 


and the second the crushing down and 
locking together. There is a large variety 


of work which requires finishing with 
locked seams of this kind. 

For the double seaming of bottoms, tops 
and parts of round bodies together, the 
work is accomplished. by special machinery 
and dies are dispensed with. A machine 
for this work is shown in Fig. 3, and dia- 
grams of the work done on it in Fig. 4. 


These machines are used extensively for 








“LOCK 


FOR 


WITH 
SEAMING.” 


FIG. 2. FIXTURES 


PRESS 


double seaming “‘tlat bottoms” on to tea 
kettles, coffee pots, pails and similar goods 
in the tin and enameled iron-ware line. 
The lower spindle carrying the ‘inside 
chuck or roller’ is mounted on a sliding 
plate, which is drawn forward for putting 
on and taking off the articles. In the case 
of flaring pails, dish-pans and other ar 
ticles which are smaller at the bottom than 
at the top, the double seaming is done 
against a solid plate of the size of the bot 
For 
buckets, cups and other straight articles, 
These chucks 


tom, mounted on the sliding spindle 


collapsible chucks are used. 
are so made that they spread to fit along 
the edge of the bottom when the article is 
carried up against the upper chuck, and 
fold together after the work is done to per- 
mit the rapid and easy removal of the 
seamed article. 

bottoms or tops 


For double seaming 
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stamped or drawn with a burred edge, as 
per Fig. 5, a fixture called a deflecting de- 
vice is required and may be readily at- 
tached to the The 
show the steps in which the seaming is 


machine diagrams 


done; the deflecting device performs the 


Before 
Seaming 


: ay . 
Le! 
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After 
Seaming | 


a 
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FIG. 4. DIAGRAMS OF DOUBLE SEAMING OPER- 
ATIONS. 


second of the three operations. The use 
of burred-edge blanks for the bottoms of 
round work offers the advantage of easily 
centering the bottoms on the bodies. For 
a great many articles, however, plain bot 
tom blanks are preferred, In that case the 
deflecting device is dispensed with, and 
instead of it two brackets are attached to 
the machine, carrying three adjustable rolls 
for centering the blanks or bottoms on the 
bodies, before clamping. For heavy stock 
ii becomes necessary sometimes to have a 
slight depression m the center of the bot 
tom biank corresponding with a slight pro- 
jection on the clamping plate, so as to pre- 
the the 
from pushing the bottom away from its 


vent pressure of seaming rolls 
central position. 

For a certain kind of work a press spe 
cially equipped with an automatic fixture 
for double horning or seaming is used. By 
means of this automatic fixture the tw 
corner: seams on large square cans having 
with 
closed at 


in the center 
may be Tins with 
sharp corners require a opera- 
tion on a single horn to start the seam 
over before setting over on a double horn 
The horn, which is 
ways, has two working surfaces, the upper 


round corners seams 


one blow. 


“coaxing” 


press. movable in 
one being acted upon by a “force” bolted 
to the press slide, while the lower one in 
descending with the slide acts against a 


Burred Edge Top 


First Step 


‘| | 
\ | 
Second Step | 

\ Third Step 
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SEAMING A BURRED EDGE TOP USING 
THE DEFLECTING DEVICE 


stationary force fastened to the bed. It 
that the two body 
halves of the can, loosely hooked together 
are pushed over the sliding horn, which, 


will be understood 


by means of adjustable slide gages, secures 
accurate size and position. By the use of 


a double horn machine the capacity of the 
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operator is nearly doubled, as compared 
with what 
horn press. 
for double seaming are used extensively 


can be done on an ordinary 


Presses equipped with fixtures 


for seaming 5-gallon petroleum cans, as 
per Figs. 6 and 7. 

Double seaming machines for se: 
of 


articles irregular shape differ trom 


FIG. 3 DO LE SEAMING MACHINE FOR St 


those of 
they allow the seaming rolls to autom: 
I they 


‘ally follow the sha 


I 
do the seamine at the top of the can, they 
ire preferable for filled cans. In action 


the the foot treadle, which 


auses the pressure plate to clamp the can 


pressure on 


ind lid against the chuck, also throws in 
the friction clutch which starts the work 


The double-seaming rolls, controlled by a 
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cam made in a piece with the chuck and 
follow the 


1, 
Lit 


finished to the shape of the can, 
shape of the can automatically, while t 
to form and finish the 

the handles. ‘hese 
pressure handles in such machines are s« 
of the 


operator from all vibrations due 


necessary pressure 


seam is imparted by 


arranged to relieve the hand 


as 
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regular shape of s. At me 
for different hights of work can be read 
made by means of a hand-wheel, and f 
different shapes by exchanging the can 
chuck, which can be done in a few n 
utes 

J he r ling I seam on q re Cal s 
usually accomplished in the following man 


ld between two 


heads of the 
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eam at the top and bottom are carried 
by a frame which rotates upon the upper 
and lower stationary shafts and revolves 
iround the can. These rolls are mounted 
1 levers pivoted in the rotating frame, 
the opposite ends of the levers being fin- 
ished with rolls bearing against _ star- 
shaped stationary cams in two vertical 
hafts which give the “in-and-out motion” 


required in passing around the corners of 
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Attached to the bottom of 


frame is a bevel gear meshing with a pin- 


ion on the pulley shaft. 


provided with a friction clutch controlled 


by the treadle. 


A can being placed upon the lower disk, 


the foot treadle 


raised and clamped firmly between the up- 
then 


per and lower disks. The clutch is 


thrown in, and the roller frame makes one 





he can The rotating frame carries two. revolution around the can, the latter re- 
i 
| 
| 
| 
| 
| 
| 
ric. 8. DOUBLE SEAMING MACHINE FOR ARTICLES OF IRREGULAR SHAPE, 
sets of these rollers, which press upon maining stationary. After completing the 


opposite sides of the can at both top and 
bottom, thus equalizing the side pressure 
ind rolling the seams more perfectly than 
would be possible by the use of the single 
set of rolls, each seam being rolled twice 
There are additional 
the 
rest, move the rolls outward 
the 
latter may be removed from the machine. 


in each revolution. 


cams provided which, machine 


as 
comes to a 


from the surface of the can, so that 











one revolution the clutch is automatically 
released, the rolls are thrown outward and 
the lower disk drops, leaving the can free 
to be removed. The capacity of these ma- 
chines is from 9,000 to 12,000 cans in ten 
hours, and the saving of solder alone by 
the use of each machine amounts to from 
$15 to $18 per day. 

the bottoms 


large heavy work, such as foot tubs, 


on 
bath 


For double seaming 


the rotating 


The pulley is 


is pressed and the can is 
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tubs, wash boilers, caldrons and other large 
oval, oblong or square articles, when the 
bottoms are required to be fastened with 
the 


seam, a large machine of special design is 


ut the usual recess next to double 


used. 

In this machine a high chuck is used 
fitting the inside of the article, and the 
double seaming is done against the inside 


of this chuck. In order to establish the 
correct position of the bottom blank in 
relation to the body, the blank is usually 
stamped with a slight depression at some 
distance from the edge, which fits a corre 
sponding depression in the top of the 
chuck. To facilitate the taking off of high 
articles, there is usually an upper arm on 
the machine which carries the clamping 
plate that is arranged to swing out of the 
way. 

For the of 
toms or parts of special shaped articles, 


double-seaming tops, bot 
special chucks and devices are necessary ; 
however, the principles involved are all 
the all work of this 
class, and a knowledge of the methods in 


very much same in 


general use will enable anyone to accom- 


plish desired results without trouble. 





United States Trade Reports. A Fraud. 
About two years ago we published some 
of the doings of the Southern 
Record and the Southern 
We now have before us 


account 
Trade 


of Commerce. 


Review 


some correspondence between three dif 
ferent manufacturing and the 
United States Trade Reports, which is also 
published in Cincinnati and, like the other 


concerns 


two journals mentioned, pursues the plan, 
or scheme, of simply having a cheap clerk 
write out a lot of tommy-rot about the 
product and business of a certain manu- 
facturing concern, claiming that this stuff 
so produced is an editorial written after a 
very careful, extended, experienced and 
impartial investigation made by a corps of 
experts to determine, solely on behalf of 
their readers, which is the best monkey 
searchlight, pump, 
They pretend that they 


wrench, irrigating 
mouse-trap, etc. 
are going to publish this rot anyhow, but 
before doing it send the manuscript to the 
manufacturer they propose to boom, ask- 
ing him to make corrections in it, an] at 
the same time saying that an order for 
copies of the paper (at 15 cents each) will 
be appreciated. 


We give an example of one of these 
1 


editorials as follows: 
“THE BEST MADE PUMPS FOR IRRIGATING 
“Having lately been in receipt of a large 


of the subject of 


where to obtain the best modern irrigating 


number inquiries on 


pumps, we have been making a careful 
and comprehensive investigation,as we felt 
the widespread importance of the subject 

“Naturally a prospective purchaser is 
puzzled when he attempts to find out for 
himself which firm is the best, to intrust 
as he has no basis on which 
Other 


tell him that those they have in operation 


his order to, 


to ground his examination. users 
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are the best, not being acquainted with 
the others that have lately been introduced. 
He writes to a trade journal, and he finds 
that self-interest prohibits them from giv 
ing him a definite reply, as most of the 
manufacturers of such apparatus are their 
And if he 


patrons in the advertising line 


should write to every maker for their cata 
logs, the flow of printed matter he would 
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Of course the simple explanation of 


these le c 
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1 I. PLAN OF DIE HOLDER WITH 
receive would so confuse him that the re 
sult would be nil 

Realizing this, and desiring that our 
correspondents’ faith should not be mis- 


placed, we decided to take such pains in 


our investigation that the result should be 
a decided answer as to which was the best 
know our in- 
+} 


pump made Those who 


variable method of giving our subscribers 
the benefit of { 
and without consultation with the firms 


that this 


our reports free of charge, 
h 


mentioned, will 


know editorial 
is strictly unbiased and unprejudiced 
“Our reporters have given critical atten 
tion to the claims of all the leading makes 
As a result of thorough and practical tests 
unanimous verdict 
the 


and examinations, the 
of our 
gating Pumps of the Southern Car Mfg 
& Supply Co., of Beaumont, Texas. 

“In an editorial like this we cannot give 
the details of the character of that investi- 


experts was in favor of [rri 


gation, but we remark in passing that 
great stress was laid on the opinions of 
a large number of practical workmen, who 
have examined the 


and also to the fact that the builders have 


mechanical features, 


reached the acme of perfection in the art 
of making pumps for irrigating.” 


This manuscript was sent to the com- 
pany named and by them was sent to us 
at the same time the following letter was 


sent: 
United States Trade Reports, 
Cincinnati, Ohio. 


Gentlemen: Answering your letter of 
the 8th 


read the 


with much interest ] 


inst It is 


have article written up by you 


in an editorial in view of the fact that up 
to date we have not built a single irrigating 
pump. How you could possibly write an 
editorial of th 


of your lack of information is something 


character you have in view 


we do not understand 


Yours truly, 


SOUTHERN Car Mec. & Suppty Co. 


reg 
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Cut and Carry Dies. 


The die show: 
drawings [not al 


is of the type kn 
dies 
' 


washers for bicy 


in two differe: 


This die was 


CH NEIDER 
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IT) ile ace 











eniarged 


shown 


washers were requ 
and the 


outside d 


hole 


003 or 


lamete! 

os ‘ 
Was allowed 
004 inch 


1 


uniform in length, 
center and of pro 


1 


head of the nipple, 


places tor errors to creep 11 No attempt 
was made to run old tin cans through 
this dic The stock furnished was usu 
we : : 
ally tape, in lengths I 100 1 more 
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FIG, 2 VERTICAL SE¢ 


half-tone The 
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a uniform 
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diameter the 
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The teeth were to be 





the carrier J) starts to1 ‘ \ i 
Is moving ft me | tior othe 
the slide w fin t ipper half of it 
stroke and come h vay dow 
again before / ndst 

Fig. 1 ] he dwe ( the car t b 
105 degre At tl fourth downw 








stroke of the press, supposing the carrier 
D to be in the position shown in Fig. 2, 
the large punch G will blank out and de- 


posit a blank in the left of the two large 


The small punch will pierce 


holes in D. 
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every stroke of the press, and as the press 
can easily run at 100 rotations per min- 
ute, 60,000 washers will be the output of 
At 


maximum 


ten hours’ continuous running one 


time one of these dies made 
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FIG, 3. END ELEVATION 


and the former / F will force the blank 
out of D down into the ring J, which 
turns up the points, and as it reaches the 
bottom of the stroke it comes against the 
inside ring J and the inside forming pin 


K which forms the countersink, the top 


block BB being broken away and _ let 
down to show the operation. In this 
stroke the former F will not have any- 


thing to do, but will have on the next 
down stroke. 
As the slide moves up, the spring L 


American Ma 


SHOWING FEED FOR TAPE. 
record run of 6% days, making about 
390,000 complete washers without being 


ground. 





Echoes from the Oil Country. 
BALLAST. 
He is general 


“Hasn't he a nice job? 


manager at a good, round salary, Comes 
down at about 9 o'clock, takes from one 
to two hours for noon, leaves along in the 
afternoon, always has time to talk to visit- 
ors, always has time to chat with the su 
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Fig, 4 Plan of Carrier 
i] 
| " 
Fig. 5 Plan of Shuttle Vig. ¢ i) \ 
D 1 
i \ itet 
forces J up, thus forcing the newly perintendent, the various foremen, and 
formed washer back into the carrier, and even with the men. He takes a stroll 


as it moves into the left-hand position the 
washer will drop through the center hole 


into the box below. As the die is now 


full, a complete washer will be made at 


over the works once in a while, takes a 


trip around the country every now and 
then, always attends the meetings of his 


friends who are in the same_ business. 
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Looking over reports and reading the pa- 
pers up much of even his 
short business day. Well, well, that is the 
way with the world, though: paying some 
of those high-guys a fortune for nothing, 
while us men, who really do the work and 


seem to take 


make the money for the firm, are squeezed 
down to the last cent. If they would ‘fire’ 
some of the high-priced men they would 
have lots left to pay us better wages.” 
Perhaps you never heard such talk. You 
never stood around then, with dirty 
clothes on, and your face and hands all 
grimy with shop dirt and listened and took 
part in discussions during the noon hours. 
It might surprise you a little to find how 
general the belief is that when a man gets 
up there his salary, etc., depend on other 
things than value as a money maker for 
the company. 
“Hello, Charley; 
this in the same old way. 
told me you had a better way to do it?” 
“So I did, and I told Sam, the foreman, 
about it, but he don’t want anything new 
unless he has the credit for getting it up, 
and I wanted credit and a little more out 
of this.” | “Morning, Sam; 
things “Eh. 
I saw you talking to Charley. 


I see you are doing 
I thought you 


walk on. 


how are this morning?” 
about so-so. 
I suppose he was telling about that great 
improvement of his. You couldn’t get half 
the work from the other men if you made 

Charley wouldn’t use it him 
self if had thought of it 


You'd be surprised to know the number 


them use it. 
anyone else 
‘set down’ on. | 
My job 
depends on my keeping at least even with 
the rest of the world, and I have to look 
The man with- 


of freak ideas I have to 
want everything that is better. 


over every idea carefully 
out care is the one who does his day’s 
work, and is not bothered with anything 
else.” 

And Sam steps over to that new man 
to see which-end-to he is starting his job: 

“Mr. Brown, how are you this morning? 
You look like a working man.” “I feel 
like half a dozen. The A B—— Com- 
pany have cut prices so they are selling 
way under us. We were selling very close, 
but we've got to meet them somehow. I! 
don’t believe in cutting wages, but we will 
have to get rid of some of our men and 
perhaps some of our foremen will have to 
be prodded up some. You don’t happen 
where [| get a good, 
steady men that understand their business, 
do you?” I had to tell him I did not, as 
I passed into the office of the general man- 





to know can few 


ager. 

“As you are the one with nothing par- 
ticular to do except te draw your salary, 
I suppose you are always glad to have 
someone come in to help you kill time,” 
I remarked, as we shook hands. 

“And you got so lonesome up at your 
‘joint’ that you came down here for com- 
pany,” said he, laughing. “But I am glad 
came in. What babbitt do you use 
for your hardest work, and how thin can 


you 


you use it? I’ve got to watch every point 
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We seem to be hurting the 
Company’s trade, and they 
If we are building 
cheaper than they are, it will come out all 
to take 


very closely, 
A—— B 

are slashing prices. 
right, but it won’t do for me any 
chances 


and I 


modern shops before I return, then | 


I am going away in the morning, 


expect to see several of the most 
will 
have the job of figuring out just how many 
of their ideas will be good ones for me 


with this shop, and my work and condi- 


tions.” 
“Genuine, -and not less than 5-16 inch 
thick seems good enough for me. There 


are lots of makers who claim they have 
something much better at less cost, but 
some of it is enough heavier to make up 
for difference in cost, while bitter experi- 
ence has shown that some kinds will not 
work at all. I wish I could take 
that trip with you, but I will do the next 


do the 


best thing and try to gather in all the ideas 
I can from your shop. I want to ask you 
one thing. 
ranks. 


est part of your position?” 


You have worked up from the 
What do you consider i_ the hard- 
that. The 
most important thing is to keep everything 


“There is no doubt as to 
level and smooth, and all hands pulling 
t the 


together and in direction, It 
was the most important when I was fore- 


same 
man and has been in every position I have 
had since then. Many a good shop with 


capital and all the modern appliances has 


failed for want of ballast, and many a 
smart mechanic has stayed at the bottom 
for the same reason. Yes, sir,” he ex- 


claimed, warming up to the subject, “there 
is nothing that will take the place of it, 
A man 
has to be watched, while a foreman with- 


call it what you will. without it 
out it is positively dangerous to the in- 
terests of the shop, and the smarter he 
is the more dangerous he is. The quiet 
fellow who sits around and says the final 
‘yes’ or ‘no’ that decides things may be 
only ‘ballast,’ but he is the most important 
Why, just think 


what it would mean often if that ‘yes’ or 


man in the whole works. 
‘no’ was wrong. No wonder they seem to 
get bald and gray young.” 

“IT guess we all have our troubles,” I 
wishing 


of a 


remarked, as I passed out, not 


to trespass too much on the time 
busy friend. 

I have been doing some thinking since, 
and I believe that this matter of “‘ballast’’ 
the 


“common sense.” 


deserves 
The 


boys will say of one who is deficient of it 


has not received credit it 


Some may call it 


in a marked degree that he is “tacky,” or 


‘“bughouse,” or “has a screw loose,” or 


‘thas wheels in his head,” or some similar 
expression. It may show itself in a lack of 
control in an emergency, by getting ‘“‘rat- 
tled” or by the inability to control a hasty 
temper, or by many other well-known 
signs, or it may be by not seeing things 
in the light of their relative importance; 
but in whatever way it shows it is an in- 
lack of “ballast.” 


Every community can show examples of 


dication of a mental 
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smart men who, without ballast, have 


failed to accomplish anything, while others 


without much except ballast have built up 


‘ften to the surprise of 


WS \W 


a good business, « 


their fell OSBORNE 


Letters From Practical Men. 


Dividers for Small Circles. 
[editor 


At page 


American Machinist: 
1128, Vol. 25, O. G. B 
for 


1 
snows a 
1 1 
i Circies 
had 


while similar 


pair of spring dividers smal 


I send you drawings of a pair I have 


in use over ten vears that, 


in construction, pos some advantages 


sess 


They are not dependent on a slot fit for 


rigidity, the most essential feature in a 


small divider, and may be clamped solid 


by knurled nut C. Part 4 is offset at both 
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SMALL CIRCLES 


FOR 


DIVIDERS 


of B 
bear ing 


| 
coincide with center line 


ends to 
a good 


surface at point of contact and does away 


This construction insures 


with slot; they might be further improved 


ble needle point in B, 
for 
and will scribe circles from 1-64 to 5¢ inch 
Why do not 
urers put such a tool 
B.. & 


by placing an adjusta 

[hese dividers were made fine work 

diameter without staggering 

some of our manufact 

on the market \ 
Peterboro, Ont 


Cutting Small Gears. 


American Machinist: 


+} 
HOS 


Editor 
Small gears, such as mentioned by 


’ 53, Vol 


practically true on a shoulder 


“Quizzer” at page 17 25, may be cut 


arbor, if a 
shoulder is ground 


spot just back of the 


true at the sametimethe shank of the arbor 
is ground. Then, after loading with gear 
blanks, if an indicator shows this spot to 
gears should also run true 
If this 
true, loosen the nut at end of arbor, turn 


the 


run true, the 


after cutting spot does not run 


some of the blanks around, tighten 


< 
ind test f t g Phe des 
f the blanks gy exactly paralle 
( 1S¢ the irb g when nut 1 
tightened, and if a e thick parts happen 
to come at one place it place will rur 
By i le shit v ( id, nd i 
little testing witl idicator Out I 
may get his ge t \nothe 
way is to have thi 1 t e blank bso 
ely paralle nd | ( d nut 
oth ue H ever, | a dvise test 
g bet e «< t g the ect on reneral 
rinciples \\ ER GRIBBEN 
Edi \m« an Machi 
Che problen () er’ states it at 
page 1753, Vol. 25 put spur gears, 
7-12 inch outside diam 5-16 inch hole, 
inch face, six at a time on a nut arbor 
\s the correctness ¢ f the final result 
depends directly on the correctness of each 
successive operation, the arch for the 
trouble shoulc properly begin with the 
urning of the blanks 
First, are the hole in the lank I ally 
straight or nearly straight \re they 5-16 
yr larger or smaller, and are their corners 
nicely chamfered 
Are the ends of the faced ex 
tly square d e with the hole, o1 
vould aon ete! variatiol in 
ckness at different p 
Is the s ) der t tl rbo trv or 
was it sprung when it was hardened, and is 
the face of the nut tru nd is it loose 
enough on the thread t ww it to find 
1 good seat on the neat t blank or wash 
e! Does the thickn of the washer vary 


at different point 


Are the « I f the arbor in alinement 
ind are they rrect angularly 

Are the of t grinder and the 
nilling-machine centers correct? 

Does the live center of the milling ma 
chine run true 

With a dog on th rbor, does tl arbor 
run true, or do¢ ( nping f the dog 
distort it 

Does the arbor run trve when the set 


crew in the milling-machine driving plate 
tail of the dog? 


loaded the 
true under either 


is tightened on the 
When 


drawn tight, 


the arbor 1s and nut 


does it run 


of the last two conditions 


Is the temperature of the work kept very 


prevent bending of the arbor due 


low to 


oO expansion 


Does the 1 is it 


cutter « freely, and 1 


ground correctly, or does it tend to crowd 


down more than it 


cause ground sl 


work sideways or! 
should be rin 
set central with the work and does it run 

ue both 


Is the 


earing Is it 


Wavs! 
feed too fast and 1 the work 


supported from beneath 


Would there be any advantage in cut 


ting alternate teeth and cutting twice 


around to finish to distribute the heat more 


evenly ? 
Last, but not least, Mr. “Quizzer” should 
use an indicator quite freely on this job 


A. B. CHRISTMAN 






























Taper Gage. 
Editor American Machinist: 

The taper gage asdescribed at page 1415, 
Vol, 25, is no doubt a good, but somewhat 
expensive tool (even government work will 


be expensive sometimes), especially so if 


| oe 





ih! 
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TAPER GAGE, 








the same result can be obtained by some 
changing of a tool that most machinists 
the As the 
sketch shows, shape out the base of the 
tool to an angle of about 90 degrees, put 


in a blade with two long shanks, and you 


must have bevel square, 






have a bevel square and taper gage com 





bined Gust. LINCKE. 
A Friction Tapping Chuck. 
Editor American Machinist: 
The sketches herewith show a friction 


tapping chuck, which I made and tested 
thoroughly, This chuck will do tapping, 
from % inch to 1% inches, to perfection, 
and all the adjustment required in the 


( 
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TAPPING CHUCK, 


<imertean 


FIG. 1, FRICTION 
friction when changing from one size tap 
to another, is accomplished by simply 
the little the friction 


The taps used are regular J. M. 


turning in 
band. 


Carpenter taps with grooved shanks. 


screw 


Fig. 
! gives a sectional view of the chuck, and 


Fig. 2 shows the details. A is the outside 
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case or driver, and B a shoulder bolt 
tapped into A to hold the friction hub H 
in place. The friction band is shown at 
C, and this is dovetailed out at 
points for fiber strips D. The removable 
tap socket E is provided with a small pin 
F and a spring to hold the tap in place, 


several 


Cut from bar steel 








DETAILS OF 


the tap being driven by two keys G. A 
3-16 inch oil hole is drilled in the body at 
I and oil grooves are formed at the back 
of the hub H. All parts are made of steel. 
J. Meyer. 





Round-Soled Plane for Patternmakers. 
Editor American Machinist: 
I send a sketch of a round-soled plane 
for that I devised 


yatternmakers some 
I 








FRICTION 
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clear the heads of the wood screws bb, 
thus allowing the sole to be slipped off 
and on. When driven home, the taper on 
the heads of the screws bb tends to keep 
the sole snugly in place. 
plane like this can be improvised out of 
an old wooden jack-plane, by inserting in 


If desirable, a 






Smooth forged outside 


4 


Steel band 


wal 


44 Fillister he 
Screws 















+ 10 thd 









































BN, -<—1¢ 
amrwan Machinist | 

TAPPING CHUCK, 

the bottom of the jack-plane and flush with 

it plates having holes corresponding to aa. 


Tos. J. F. SAvuer. 





Turning an Engine Shaft. 
Editor American Machinist: 

Reading Mr. Edward De Hart’s article, 
page 1753, Vol. 25, “Turning a Big Jour- 
nal,” brings the recollection of turning a 
steam engine’s bearings by practically the 








2 








\ 
imerican Ma vist ‘ 
ROUND SOLID PLANE WITH CHANGEABLE SOLES. 
years ago and carry in my tool-chest. The same method. The plant is driven by water 
plane is of cast iron, and the wooden soles wheels,and as at certain dry periods, which ; 


being of different radii to 
the 
changed with the sole. 


are removable, 


suit requirements, “iron” also being 
I believe the sketch 
readily explains itself. The large portions 


of the slotted holes aa are big enough to 


happen at intervals of several years, we do 
not have sufficient water, wehave an olden 
gine which we couple on to help out. The 
crank-end bearing had become worn badly 
and caused considerable hammer, so I de- 
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eided to have the bearing turned and the 
boxes babbitted, but not having a lathe 
large enough decided to jack up the shaft 
and flywheel in timber bearing and drive 
Having 
an old planer crosshead among our scrap 
we used it bolted down on timber for turn- 
ing. The bearings are 10x14 inches. We 
started after the factory closed at 6 P. M., 
and had good bearings in boxes and on 
shaft ready to start at 7 A. M., next morn- 
ing. Two men did the turning of the 
shaft, while two others fixed the boxes. 
At another time we had some shafting 
longer than our lathes would teke, to fit 
couplings on. We strapped the shaft in 
wooden bearings on the floor, put a pulley 
on it, and drove it from a counter already 
in place, clamped the old crosshead down, 
and the job was done nearly as quick as it 
would be done in the lathe. This method 
of driving work could be used often and 
save considerable delay in plants where 
tools are not large enough to take in the 
work. 

Why can’t “Quizzer,” 


the wheel with the-watcr wheel 


page 1753, drill 
and ream his 5-16 inch hole out of solid 
rod of a length to make a number of gears 
of the width required, and cut the teeth 
full length, without putting on an arbor, 
then cut off the gears? 

Tuos. W. R. McCase. 





Center Head for Straight-Edge. 
Editor American Machinist: 

I enclose a sketch of a center head which, 
in conjunction with any ordinary straight- 
edged scale, has served me well during a 
number of years as a T- and center square 
and angle and nut gage. I used it mostly, 
however, with my taper two-foot straight 





edge. 
The center head is shown at A and the 
Dp 
qe E c 
pee | 
[. A 
J 





wan Ma 


CENTER HEAD 


G shows the straight 
D is a 
which 
cap is 


straight-edge at F. 
edge dotted in in anothe: position. 

binding screw working in a nut E 
This 


secured to the head by the screw C. 


is held in a slot in the cap B. 

Why are center heads invariably made 
with an angle of 90 degrees—which is too 
small for general work—when men have 


Also 


squares and other go-degree tools? 
why are all straight-edges made approx- 
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imately parallel or crowned, when tapered 
ones would serve as 
poses, be better for many and lighter and 
under better balance for all? The taper 
might be varied to suit special work, where 
the amount of work pay for the 
provision, as in hand-chipped and finished 
keyways in hubs of propeller and other 
wheels. I. W. P. 


well for most pur- 


would 





An Oversight. 
Editor American Machinist: 
We are all apt to make mistakes and to 


leave undone the things which we ought 
to have done, but the best instance of an 
oversight I know of occurred some twen 
ty-six years ago 

A young cycle engineer built a set of 
roundabout velocipedes. These were or- 


and 
were connected to a central upright which 


dinary but very massive velocipedes, 
revolved with the machines. The charge 
was 2d. a ride per person, and the number 
The intention was 
to allow a minute’s ride for the 2d. This 
would bring in a shilling per minute, and 


of machines was six 


the builder expected to draw in about 
£2 per hour from his venture 


He got the thing fixed up in a market 


place at Fair time, and it wasn’t long 
before he obtained a full complement of 
passengers, for his many friends were 
there. 

Off they started, the showman watch 


in hand to time them. The pedals flew 


merrily round Faster and faster they 
went, and still faster. The time to stop 
drew near. “Slack down!” They slacked 
up. “Time’s up!” Still they pedalled 
on. The whole populace was there look 
ing on. “Stop, will you!” “No!” They 
hadn’t had enough. The people yelled 
and yelled again with laughter. The cy- 


clists nearly fell off their machines in join- 


ing in, but still all went merrily round 
And round they went for an hour or 
more. 
Our young engineer had forgotten to 
provide a brake That's all 
Francis W. SHAW 


Birmingham, England 
Lathe Fixture for Spherical Molds. 
Editor American Machinist: 


Molds and dies for circular forms of 
various radii, such as globes and rings, 
often have to be formed in the lathe. Such 


molds are used particularly in rubber fac- 
and the 
little tool illustrated in this article was de- 


tories for balls and bicycle tires, 


signed by me for such requirements, as it 
was found rather expensive to make form 
ing tools for each that had 
to be made. The fixture was designed t 
be bolted on to the carriage of the lathe by 
bolts in the T-slot of the tool carrying 
block, thus giving it all 
ments given to a lathe tool, with the addi- 


size of mold 


the ordinary move 


tional circular ones. 
The tool, as shown in the drawing, con- 
sists of the cast-iron base, having a tongue 


which fits the T-slot of the tool block, and 
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is firmly held thereon by the bolts shown 
A cap is fastened to the base by counter- 
bored screws, upon it 
and a groove in the base serve to locate 
the cap. 
nions integral with it, is journaled in the 
extensions or wings of the base and cap 
Meshing with the worm gear is the worm, 
the shaft of which is journaled by the base 
and cap and extends toward the front of 
the lathe, where it terminates in the hand 
An oblong 


while projections 


The worm gear, having trun 
. 


wheel at a convenient length. 
slot is cut in the worm gear to receive the 
turning tool, which is fastened by the cen 
tral set-screw 

As molds and dies are usually made in 


(Oy ©) 


~~ A 
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LATHE FIXTURE FOR TURNING SPHERICAL 
MOLDS, ET( 


not often required to turn out 


but proper proportioning 


halves, it is 
more than this, 
of the fixture allows as much as two-thirds 
of the sphere to be turned out. The device 
of course will turn out molds for circular 
rings as well as for balls by simply setting 
it out from the line of centers to the re- 
D. KING 


quired radius C 





To Reduce the Size of a Small Tap. 
Editor American Machinist: 

Sometimes in gasoline stove work, also 
in typewriter and sewing-machine work, 
and possibly in some other lines of work 
it is necessary, on account of having a 
lot of small screws, to reduce the size of 


a tap. When such is the case, the tap can 
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be dipped in a solution of nitric acid (or 
sulphuric acid will answer as well) and 
water, letting the acid eat off a few thou- 
sandths. Too much of a reduction might 
leave a round top and bottom, but it will 
stand four or five thousandths all right. 

G. SCHNEIDER. 





Bradding Cores. 
Machinist: 
a dozen knows 


Editor American 

Not one molder out of 
how to nail cores properly; at least so my 
observation of their methods leads me to 
suspect. I not now particu 
larly to show the molder how to nail or 
brad, but rather to teach him how not to 
brad, although incidentally I shall try to 
throw a little light on the subject. As a 
rule, the molder seems to have an idea 
that it does not matter a bit how a core is 


secured, so long as it is secured; but I’ve 


am writing 
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example of such. Before we made our 
own castings they often came like this 
Somctimes the brad the 
core as at A, Fig. 1, as at 5B, 
and then they would be seen in the casting, 
Fig. 2, at A and B. 


at 4 they often caused the driller to use 


molder would 


sometimes 
When they came as 


bad language, for it isn’t pleasant to have 
to correct a drunken hole, caused by the 
drill the which 
form half-molten But 
as at B, then the fitter has 


running into blowholes 


around brads. 
when it comes 
a row with himself, because of the trouble 
entailed in trimming it out. But, again, 
when they are placed as at B’ they seem 
to have no further object than to orna- 
ment the casting. 

Now, Mr. Molder, next time just bore 
a small hole through the core, or get the 
coremaker to do it when in its soft state, 
and fix the brad as shown at C, Fig. 1, or 








/ 
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Casting 
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BRADDING CORES 


had the pleasure of teaching a good num 
ber of molders that there are both right 
and wrong ways (more wrong than right) 
of doing this, as everything else One 
great point I always tried to impress upon 
our men was, to endeavor to place brads 
so that they would not appear in the cast 
ing; in fact, unless it were absolutely im 
possible, to bury them in the core; for, 
said I, “this might be a finished surface, 
and then how bad it would look to have a 
brad show up. 
a hole there, and our drill will be pulled 
out of truth by the difference in the metal, 


Or we might have to drill 


and maybe also by reason of the presence 
of a few blow-holes which may chance to 
form round the brad.” 

I have seen many a casting spoiled owing 
to bad core bradding, and Fig. 2 is an 


file a groove in the ends of the core, as at 
Fig. 3, and let the brad lie Now, 
did you ever reason why you bradded the 
all? “Yes, to prevent 
it lifting by the action of the metal.” Oh 
indeed! What is there in that core for th 
Now, if it 


T-core you might plead that as a 


in here 


core in Fig I at 


metal to hang on to, to lift it? 
was a 
reason, but a straight-sided core, never 
All you needed to have done in this case 
was to press in well the sand at the side 
of the print, and this you did at any rate 
from getting under- 
Now, if 


slant 


to keep the metal 


neath and choking the vents. 


you have a T-core to secure, don’t 
the brads at the sides like you did at 4, 
If thick enough, fasten them right 
but if too thin to 


Fig. I. 
through, as at C, Fig. 1; 
a hole through, then file a 


stand groove 
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at each end, as shown at Fig. 3, and put 
brads in these grooves. Also, if the core 
is so long that the metal has a chance to 
lift it in the middle, as at Fig. 4, then pass 
a brad through the print part of the core, 
as at D, and bury this in the I have 
frequently seen T-slots like 


sand. 
Fig. 4, and it 
is not a pleasant job for the planer to put 
these right, as his tool will be cutting at 


the skin at times; for, through the core 
being bent, the slot is robbed of all the 
allowance for machining. In England T- 
slots are often cast in, even though re 
quiring to be machined. Whenever I see 
a molder bradding a core piece of sand as 
at E, Fig. 1, to strengthen it so that the 
not ask him to 
try one casting without bradding, and I 
have found out that after the better casting 
comes out, their bradding habit is given 
up in If an exceedingly thin 
angle is present, simply brush it over with 


meta! will wash it off, I 


this case. 
core gum to stiffen it. This is both cheap- 
er and less trouble than bradding. 

Our used to 
angle plates. They were molded, as a rule, 
corner down, as shown in Fig. 6. Before 
we had our own foundry, the longitudinal 


firm make a number of 


slots nearly always slanted as shown in 
and the first 
out had the same failing. 


Fig. 5, few castings we 
This 


we put down to the inability of the molder 


turned 


to see when the cores were upright, owing 
to their angular position. Templets were 
now made, but still the cores were out of 
laid the onus 
bradded 


to prevent the 


The molders now 
the head of 
them, as shown in Fig. 6, 


square. 


on to metal, and 


metal lifting them. The castings now pre 
sented the ultra-ornamental appearance as 
in Fig. Of course, after my previous 
experience, this would not have occurred 
I should have had holes pierced through 
if I had known what was taking 
did 

And 


denly became aware that those cores, in 


the cores, 


place. However, this not cure the 


slanting core business now [| sud 
stead of slanting upwards, actually slanted 
downwards, the very reverse way to what 
they should be if the metal had lifted them 
‘his gave me the clue to the whole mat 
ter. The molders, when fixing the cores, 
had 


to the b-ttom of the 


neglected to push 


them right down 


ourse 
Fig 


8) the top parts of the cores and the cope 


prints, and of ¢ 


when the cope was lowered on (s¢ 


came into contact before the cope was en 


tirely lowered on, with the result that the 


cores depressed to the positi n 
shown by the dotted lines, Fig Need 
] 


iess To 


were 


sav, the remedy was, to be certain 


that the cores 


and well pressed around 


were down in their prints 
No more brads 
were used on this job 

A little point I should like molders to 
remember is, that brads 
than sand. When mending up. 
use long brads which will reach to 


are far heavier 
therefore, 
some 
solid part of the mold. or you may have 
a bigger piece drop off. by the additional 
weight added, than you mended on, and 


it may drop. off too, just when the cope ts 
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so low down that the person appointed 


to lie down and look at the “falls” can’t 
see the accident. Francis W. SHAW 

Birmingham, England. 

Cutting Small Cams in the Lathe. 
Editor American Machinist : 

We had to get out at low cost about 100 
small cams like Fig. 1, and this we suc 
ceeded in doing, keeping the cost of the 
work, including the arrangement for mak 


ing the cams, inside the cost limit 


We had only 


a plain miller, so had to 


make them on a lathe, The cams, of 
which I send you a sample, were made 
from ! inch cold-rolled stock; the lathe 


was a Reed 14-inch with 6-foot bed, hav 
which 


We made 


inch 


ing a 9-16 inch hole in the spindle 
accommodated the stock nicely. 
a band (Fig from 1'4x stock 


2) 
578 inches inside diameter; this was bored 
out about inch deep to fit tight over the 
outside of a 6-inch scroll chuck. The ring 
the 
far- 


chuck at 


was then reversed and turned up in 
face 


with the finished inch 


face of 


chuck 


ther away from the the 








one side than the other. The edge was 
iner k 
sed 
- y 
FIG. 1 
——_ 
ae) mY) 
FIG.3 ™ 
FIG. 4 
CUTTING CAMS IN THE LATHE 
then faced off, and when the ring was 
forced on the 6-inch chuck up to the 
shoulder, the face had thi ) n tacam 


having '%-inch throw To the cross side 
of 


cured directly in line with 


1 -] 
the saddle a « 


post of this clamp 


lathe, the 
I 


to 3@ inch 1n diamete 


A which ran against t 
\ spr 


i ing 
saddle ind t 


g (Fig. 4) was placed 


l ilstock; t I 
up to the ring, and it was 
back and forth at ever) 
lathe. The tool used in cutt 
Was a square nose with plenty 
on both side Ss The cu ng 


placed on the right side of the 
and set fat 
before the squ nose 
and a drill held in the tailstock drilled the 


JouHN GRAVES. 


hole shown in the cam 





How Sanfried Modeled the Breastpin. 
Editor American Machinist: 
Sanfried was a good fellow. He was 


somewhat of a crank; and for that matter 
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most of good die-sinkers are; but he was 


a good workman, and if you wanted t 
know a thing he would tell if | 


could. 


you, if he 


One day, when Sanfried had been in th 
month or more, the Ol 


snoop 
i } al 


him to make a design for a breastpin, and 


MODELING TOOLS 


he went to work and got up a good one 


and then the old wanted it modeled 
up. I took did 
it and he gave me all the points he could 
ibout the process 


man 


lots of notice of how he 


First he took a piece of plate glass he 
had in h 
background, the general shape of the pin 
This 


Was a 


s kit and modeled up a base, or 
was made of and 
little 
about 1, 


plaster of paris 


the design and 


let 


larger than 
thick. He 


modeling wax, 


inch it dry and 


then laid on building it 
All this was 
he used his 


ut 


up to the design of the pin 
done by the eye, except that 


the lens 


dividers to get h and width, 


rest was all eye work following the 


design line by line 


I give you a sketch, Fig. 1, of the tool 
he used. Sanfried id they were a part 

ft a set he had brought with him when 
h came ove! | Dp they were ill 
right, but I tried to model up a job and 
they didn’t work, not a little bit. Wher 
he got the design down fit he « d 
the Old Man and they ked it over, and 
then Sanfried went to work to 
piaster cast I it 





THE BRI 


ASTPIN MODEL, 


First he 


design, about 


built a wall of around the 
filled it 


with 


Wax 


ink and 


h high, 


with plaster of paris tinted burnt 


This was so that if the mold did 


nicely 


umber. 
not part 
make a 


from the wax it would 


contrast could see where 


Bef re he 


and he 


the parting was poured the 
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plaster on, he greased the mold with soap 
suds so is to make 1 pa better He let 
the plaster set till after dinner and thet 
held inder the faucet a 1 nent and 
slid tl hing off the glass and the 
dug tl wax out of the d It came 
ut pretty good, but he had to g ver tl 
design agal nd s pen up all the fi 
lin 

Then he filled t 1 d with water 

iked it, in tact Chis w » that when 
he made his cast vould t stick to the 
nold Then he mixed some of the finest 
of the plaster and filled the mold up even 
et it set we and then took his knife and 
separ ited tl mold fr the cast It came 
ff easy and left a nice smooth cast. If 
had been an undercut pattern, Sanfried 


id it would have to be clipped off bit by 


that was where the advantage of 


the burnt umber would come in; it tinted 
the plaster so you could see just where 
the nt was 

The design came out good, and I send 
vou a plate of the mold and cast that will 
give an idea of the thing, and later on will 
ry nd te ll how he unk the die and 

lewd force” for it 

.. in 8 \ 
Shop Accidents. 

Ed \ 1 Machinist 

\\ | 1 tl rticle entitled “Guard 


dents,” which 


ippeared ge 1185, Vol. 25, 1 thought 
ut I yuld e to warn your 
read D \ e younger one by 
ling the f lent which happened 
to 1 h t want of 
cuard ] t mproperly fit 
d fils \ ( b rore | 
hac lent ¢ db ich 
i fi | | en at 
d mi ! 


hat lf 

ex ) ’ 
ive ) 1 

' 
he I N ] \ 
’ ] f 
( . warning. and 

nm ex ) tf «¢ 0 doi he 1 p out 
; A 

It 1 p it common sight now 
to set I \\ ring file handle 
on r} cident impr ed me ym 
that eve time I pi ip a file now I t 
the handk ror ng 

Anoth« I sl d like to mentior 
in the hop t lay vi ymmebody 





from a similar accident occurred through 
the of cleaning machinery 
while in motion, In the shop where this 
happened it was the custom every Satur- 
day to start cleaning up half an hour be- 
fore knocking-off time. A young fellow 
was cleaning his machine while in motion, 
with the result that when trying to push 
threaded chuck 


carelessness 


some cotton waste in a 
attached to the spindle nose, one of his 
fingers was caught and twisted off. In- 
flammation set in and his hand was short 
ly afterward taken off. 

The most striking accident I have ever 
seen happened when I was employed at a 
shop machinery. 
had to 
machines, 


wood-working 
Each machine finished 
tested. While of 
which had a very high speed, was running, 
a young draftsman with very little shop 
experience was walking through the shop 
and, noticing this commenced 
sliding his hand across the table with the 
intention of feeling the edges of the cutter 
(which slot the table) 
when two of his fingers were cut clean 
off; but, owing to the high speed, he did 
not notice or feel anything wrong, so he 
then slid the forefinger of the other hand 
across in the same way, and this finger 
was also cut off; then, for the first time 


making 
when be 


one these 


machine, 


worked in a in 


noticing what he had done and seeing the 
blood flowing, he fainted. 

I myself have so far managed to keep 
mtact, and I hope these few lines may be 
the means of others doing the same thing. 

RENFAH. 





A Tapping Fixture. 
Editor American Machinist: 

The drawing represents a tapping de- 
vice for small work, which is easily made 
a well as inexpensive. The body a, Fig. 1, 
may be fastened to any bench; b is the 


\ 


NI a 
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ened the hard leather washers ce. A 
clutch lever shifts the clutch to either side 
and th s engages the spin‘le b. This 
clutch lever reaches under the bench and 
is operated by the knee. When in normal 
position this lever is forced towards the 
pulley running forward, by a coiled spring 
(not shown) underneath the bench. The 
work is held by hand and pushed against 
the tap until tapped. As soon as the return 
motion of the tap is desired, the lever is 
pushed towards the pulley running in the 
opposite direction and the tap backs out. 
Adjustable round nuts g g g g prevent the 
clutch from bearing too hard on _ the 
leather The clutch should 
be made of tool steel and hardened. 
FRANK GREINER. 


washers @ e. 





Making Drawings and Patterns for Screw 
Propellers. 


Editor American Machinist : 
We have noticed lately in your valuable 
paper several articles on methods of mak- 


ing patterns for screw propellers, giving 
short methods for the work. These meth- 
ods will answer very well as far as they 
go, i. e., with reference to a_ propeller 
with the blade at right angles to the center 
line of the shaft, but they will not answer 
for a propeller with a rake to the blade. 
As, however, the propeller with the blade 
at right angles to the center line of the 
shaft is very little used, and as the pro- 
peller with a rake to the blade is now used 
almost universally, we will endeavor, for 
the benefit of the uninitiated, to give a 
method for makirg a pattern for such a 
propeller : 

Lay out the center line of the shaft A 4, 
Fig. 1, and at right angles to this draw 
BB. Draw lines aa, bb, cc and dd par- 
allel with AA and intersecting BB, as 


shown. Lay off the rake of the blade from 
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A TAPPING 


spindle, carrying in its forward end an 
rdinary chuck for holding the tap; cc 
are two grooved pulleys running in op- 
posite directions. These pulleys run loose 
on spindle b and have oil holes as shown. 
Two loose running fiber washers ff pre- 
vent a direct contact betweer. the pulleys 
and the inner bearing surfaces of a. To 


these pulleys, facing the clutch d, are fast- 


FIXTURE 


BB on dd, draw cc for the face of the 
blade and finish the section of the blade, 
as shown. 

In Fig. 2 lay out the elevation of the 
blade hub. At right angles to BB, draw 
HH and step off from BB on HH the 
di tances P; P;, P: P2, Ps Ps and P, Ps tak- 
en from Fig. 1, thus obtaining the posi- 
tions of the points from which to lay off 
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the pitch angles. These angles are to be 
taken from the drawing supplied by the 
drawing office and, after laying them down 
on Fig. 2, erect a perpendicular to each one 
at its intersection with line H H, as P,, fs 
Ps; and P,, and on these perpendiculars lay 
off the thickness of the blade, as shown 
in Fig. 1 at the lines aa, bb, cc, ete. Lay 
down on Fig. 2 the various widths of the 
blade, draw the outline of the section at 
each pitch angle corresponding to the sec- 
tions shown on lines aa, bb, cc, etc., Fig 
1; project these points of the different sec- 
tions over on Fig. 1, and draw lines GG to 
obtain a guide for the length of the seg- 
ments. Have the lumber all of one thick- 
ness and out of wind, and lay this thick- 
ness off in equal spaces, as shown at Ai, 
Ai, A,, letting the lines cross Figs. 1 and 2, 
as shown. 

In Fig. 3 lay off the center line H H on 
the board the segment i> to ke cut from 
Take a rod, as shown in Fig, 4, 
nails to locate the center of the shaft and 
Sharpen the 


and drive 


the various radii a, b, c, d. 
nails so they wiil scratch a deep sharp line, 
fix the rod to the board by the center nail 
and scribe the arcs aa, bb, cc, etc., Fig. 3 
With a pair of dividers or trams take the 
distance from H H to 1 on segment 10 in 
Fig. 2, and lay it down from HH on aa, 
Fig. 3, obtaining 1. Similarly step off the 
distance from // H/ to 2 on segment 10 in 
Fig. 2, and lay it off on bb, Fig. 3, obtain- 
ing 2. Similarly again step off from H H 
to 3 on segment 10, Fig 

Fig. 3, obtaining 3. 
through these points and draw the face 


2, and lay it off 
on CC, 3end a batten 
edge of the blade at the given section. 
Strike the radius of the hub and fillet, and 
th’s will complete the face side of seg- 
ment. 

take the distance 
and lay it off on 


For the back edge, 
from H H to 4, Fig. 2, 
aa, Fig, 3, obtaining 4, and in a like man- 
Bend a batten through 
these points and mark off the back edge 
of the blade at the given section and draw 
the fillet. 

Take the distance from the center line 
AA of the shaft to the point X on seg- 
Fig. 1, and strike 
the are x in Fig. 3 for the length of this 
segment. When the end of the segment 
passes beyond the pitch angle line, as in 
seement 10, extend the next greater pitch 


ner obtain 5 and 6. 


ment 10, as a radius 


angle line out and transfer it on the board 
get a true face, as from H7H to 21, 
Fig. 2, and lay this off from H H on dd, 


to 


Fig. 3 

Lay out all of the segments in a like 
manner, obtaining the distances from Figs. fr 
and laying them off on Fig. 3. 
to the lines, and you are ready to glue the 


and 2 Saw 


segments together. Use care in gluing up. 
and, to make sure of having your work 
true, take a straight-edge and hold it out 
on center line H H and 
the different segments, as at 
segment 10, Fig. 3, comparing it with the 
distance H 3, as laid down on Fig. 2, and 


measure over to 


3 on are cc, 


if they correspond, the pitch is true. 
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\fter the 
tions of the segments off to a feather edge 


gluing together, pare projec 
and smooth up, and your work is finished. 
Fig. 3 shows two segments in the posi- 
tions they would occupy in the pattern. 
This is not the only way to make a pro- 
peller pattern, but we claim it is a good 
one 
Note: 
f the blade laid out as shown in Fig. 5, 
vith the line CC cutting A A and BB at 
their intersection, and others have the rake 


Some propellers have the rake 


aid out as shown in Fig. 6, in which the 
line C C cuts A A at a certaindistance back 
f the intersection of AA BB, as 
shown at Fk, which corresponds to the one 


and 
n this article. The principle for making 
the pattern is, however, the same in both 
THe Twins 


cases 





A Screw Machine Chuck. 
Editor Machinist: 


In the accompanying sketch is shown a 


\merican 


screw machine fixture (or chuck) made 
for finishing the piece A. 

The first 
end and cut 
cold rolled 
the 


in the fixture. 


turn 
the 


was to 


from 


operation one 
the piece 
stock; the 


the 


bar of 
second operation 
done 
\ piece of cast iron B was 
bored and threaded to fit the end of the 
spindle, and turned up all over. A hole 
then 
bushing, hardened, lapped and ground, to 
give the proper throw. A hardened steel 
block C into the face of B to 
act as the solid jaw. 


turning of other end—was 


was bored and bushed with a steel 


was sunk 
D is the clamp, or moving jaw, that is 
tightened against the work by the thumb 


A SCREW 


screw; a coil which 


the 


spring presses 


against short pin on /?), opening the 


is released 


a eo © 


jaw when the thumb-screw 





Tempering Steel. 


Editor American Machinist: 
It has 


amusing to 


always seemed more or less 


hear a foreman tell a 
tool to 


It had always (when younger at the busi 


me to 


man to temper a a certain color. 
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ness) been taught to draw tools entirely 


by color, which is indeed 
Take two pieces of the same kind of tool 
steel, heat them, one to the lowest heat at 
which it will harden and the other to the 


highest heat possible without burning, and 


very wrong 


dip them. Now draw both pieces by color 
and you will be able to file one before the 
other is perceptibly softened. This is true 
of all grades of steel, and until we get 
so that all 


certain carbon at a 


mechanics harden steel of a 


certain constant heat 
the coloring and the tempering of the steel 
If a fore 
man gives me a tool of any kind to temper, 
I do ask him what 
it, but simply what it is for, or how hard 
and then harden 


frequently with a 


will never come down together. 


not “color” he wants 


and draw, 
file 


is of the proper temper regardless of what 


he wants it, 
testing it until it 
The coloring method may be 
but 


the color is. 
for 


comes to good and expensively 


all right chisels or lathe tools, 


when it 


made tools it will not do 


Some time ago I went “up against it” 


on a large reamer made of Sanderson 


steel, after being accustomed to using 


nothing but Jessop’s for quite a number 
of years. Heating it the desired amount 
I dipped it and, upon trying it with a file 
(which I always do on tools), I found 
to my dismay that the reamer was soft, 
except where the tongs had gripped it. 
This gave The had 
cooled it down to the proper temperature. 


me my cue, tongs 


The reamer was not heated at any point 


enough to scale. Since then I have had 


no trouble with this grade of steel. 


A mistake which a great many firms 








CHUCK 


make is in limiting their men as to the 


amount of metal to be turned or milled 


I have 
1-32 inch off a piece 


off a piece before it is hardened. 


known men to turn 
of work (not have it running true, either) 
and then wonder why it did not come out 
A lit- 
tle care in selecting stock large enough 
this difficulty. 
deal of trouble 


straight and of uniform hardness 


would easily overcome 


Some men have a great 


from tools (milling cutters, especially) 
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after being hardened; 
Take 


near 
the 


“going to pieces” 
a jig plate 
the 


fun 


sometimes hours after. 


with a number of holes edge, 


which must be hard, and com 














\ PAIR OF PECULIAR BROACHES 


mences, To properly harden and not break 
this piece, heat it with special care that the 
heat is uniform and proper, then dip into 
briny water (not too cold). Keep it there 
until perfectly cold, then remove quickly 
and put it into the fire again long enough 
off all the water picked up in 
hardening 


to boil 
Lay it to one side to cool and 
your trouble, as far as “going to pieces” 
is concerned, will melt away REAMER 
Det re it 

A Pair of Peculiar Broaches. 
\merican Machinist 

1 


Editor 
I send 


1 
aches, 


you a photograph of a pair of 
for 


wheel 


holes 


tor 


squaring round 
hubs, that 
ingenuity go ahead of 
yet | 


broaches 


used 
Locomobile 
and 
that I have 
for, 


with 


efficiency 
anything seen 
while all 


this style of 


Say ingenuity, our 


are made tooth, 
this is the smallest size we use, and it did 
not leave strength enough to cut the teeth 
on all four sides in the regular manner, so 
the idea of broaching one-half of the hole 
at a time is where the ingenuity came in. 
“he first broach is made with teeth on two 
sides only, and the other side or back is 
left round and of the same diameter as the 


hub. No 


sides, and 


2 also 
the 


leading hole through the 
is cut with teeth on two 
back is made rectangular, fitting the half 
of the square that 
broached by No. 1 


has already been 


The result is a nice 
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square hole produced at two strokes, one 
stroke of and the work is 
done equally well in iron, steel or bronze, 
and comes central with the rest of the hub, 
a very important feature in the work they 
are used upon. This style of tooth is used 
all and 
tears out the metal, and takes less power 


each broach, 


In our broaches never clogs or 


than the old style shearing cut broach. It 
was designed and made by the foreman in 
H. Metcalf. 

. Ei 


America 


our toolroom, Mr. E 
LUCAS. 


Locomobile Co. of 
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less some at least of our enterprising man- 


Ed.] 


1 


ufacturers will take the hint 


Machining Rock Drill Valve Seats—Portable 
Vise Benches. 
Editor American Machinist 


Fig 1 18 


a picture taken by a shopmate 
and placed in my note-book a couple of 
vears ago. It 1s a good sample of “‘series”’ 
work, and shows how the Rand Drill 


Company, Tart used to finish 


ytown, N. Y 
the valve seats of rock drill 


Both sides were to b 


machined, paral 




















- el and to gage They were afterward 
A Gun Metal Casting Wanted. scraped \s only light cut had to be 
Editor American Machinist: taken, the bor shown held the work 
Here is a sketch of an apparently inno securely enough Further description 1s 
cent-looking gun-metal casting. Tenders hardly necessary. I think that Mr. Am 
x 
A what sca Ot ae ee ae ee 
\ i ! ¥ 
ae ae a ss -2- > 
~P--7-8----) # - - 
] + 
Y | 
——_— — os. ae 6-0 — —-——— one 0 
A GUN METAL CASTING WANTED 
were asked from several firms for it, all brose, wl harge of the drill 
of whom promptly declined to have any- department, designed the arb 
thing to do with it. (Guess it would be 
interesting to have the views of some of \ correspondent recently asked for ad 
your molding expert readers as to wherein” yice as to ways of keeping shop clean 
the difficulties lie, and also how they may \ step in that direction is to remove the 
be overcome, It is possible to make it, | things which ine vitably collect the greates 


am sure, as a similar casting was made 


some years ago by a now defunct firm 


England ic te 2 


Marking Speeds on Countershafts. 


Editor American Machinist: 

I have been a reader of the AMERICAN 
MacHINist for fifteen vears and now | 
venture to ask a favor. Can you not in 
duce the manufacturers of machine tools 
to mark on their countershafts the speeds 


at which they should run, and so help me 
and 
is the situation I h: 


foremen ? Here 
in for 


enlarging 


hundreds of other 


iv¢ he en place d 


the last two months: They are 


the shops here and setting up a lot of new 


tools which come from different makers 


and none of the countershafts are marked 


lost of the manufacturers 


for the spec d 


send a plan showing speed, or the 
speed a letter, but we don't 


is mentioned in 
Wi received 


find it on the countershaft 


eight small machines this week from one 
house, and not one countershaft had the 
speed marked on it. Of course we know 
what speed we want to run our machines 


and we figure it out, but this takes time; 


therefore, ] 


article telling 


think, if you will write an 


the manufacturers to stencil 


mark the speed on the loose 


or otherwise 
pulley or the friction driving pulley, you 
good 
ARTHUI 


Foreman Juniata Shop 


will be doing a lot of 
Altoona, Pa TiIMM 
[We gladly print our correspondent’s let 


ter, which should be sufficient, and doubt 








1 NI RO ) FE SEA 
tt ( venche hese 

re hard to keep hands 
hbecom resigued eir condition ad 
before g be e resigne same 

nditior ver the shop 

*“Chordal objected vall benche 
years ag s odd find them i1 
such genet ( Phe « fashioned wall 
bench is the cause of old-fashioned shop 
methods fitters mus make cores 
I trips, ¢ rving ecavv m chine part to 
he vise, or taking tools he work 

Che trend t the time s toward the 
elimination of wasted effo f all 

eles t r 

Fig. 2 se bench whi 


NO 
ns 


been in use at the Gates Iron Works, Chi 
for rhe 


4x5 feet, is machined so the 


cago, several vears top, about 


smaller jobs 
can be laid off right on the bench and need 
rot be carried and forth to 
The bench 

] 


as no dirt is likely 


} | 
} . 
WICK 


some 


plate in the shop is portable 


to col 


and it is clean, 
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FIG. 2 RTABLE BENCH 

lect either on or undet it is solid, and, 
having two drawers and two vises, is suit 
able for “one gang of two men 

Fig 3 1 « taken from a Pedrick & 
Aver catalos ed several years ago, and 
hows a portable vise bench with tool 
closet in the ¢ n designed by them, 


roundhouse work 
WERTHEIM 


and recommended fot 


I ERD 


A Quick-Thinking Engineer. 


I-ditor American Machinist 


Presence of mind enables a man to suc 
essfully meet an emergency by methods 
ft a most unusual character \ case in 

point occurred it railway power station 
in the West \ large, triple-expansion 
Corliss engine, the principal power unit of 
e station, was running at full speed 
when the t-11 shell of the low-pres 
re re racked entirely off its 
inch connection to the cylinder and fell 











Y 
\. 
American Rackinis 

FIA BI i ATED IN OLD CATALOG 
enough to leave rack about %& inch 
wide clear around the pipe through which 

eal \ | ng the low pressure 
cylinder [he receiver pressure was some 
five p ( t atmosphere at the 
time, and of course steam rushed out of 
the cracl [he engineer was close by, and 





24 


went for the cut-off adjustment of the 
low-pressure cylinder instead of for the 


throttle, as most men would have done. 
A moment later he had the receiver pres- 
sure down about atmospheric. By 
watching the gage and the crack, and op- 
erating the cut-off adjustment, he main- 
tained the receiver pressure near enough 
to the atmospheric to neither fill the room 
with steam nor break the vacuum by an 
inrush of air, and thus kept the engine 
running until an assistant started other 
engines and transferred the load. 

This does not a difficult 
but its principal interest is in the ready 
thought of the took 
unusual course with almost instantaneous 
prevented a 


to 


seem matter, 


engineer, who an 
general 
consequent stoppage 


H. BuNNELL 


quickness and so 
shut-down with the 
of cars S 


Lorain, Ohio. 





Turning a Perfect Ball. 
Editor American Machinist : 
It frequently happens that a perfect ball 
mechanical move 


is desired certain 


And unless a special rotating tool 


In 
ments 
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TOOL FOR TURNING A BALI 
rest is provided for the lathe it is a difficult 
thing to make, I wish to show a tool, 
which I presume is familiar to a great 
number of people, but which from a good 
deal of experience I have found is not 
known to all. This tool I have seen used 
in a locomotive shop in turning up the 
ball of a bell clapper. The tool is shown 
in the accompanying illustration. It con- 
sists of a round bar of tool steel which is 
turned up, and has a hole drilled in its 
center. The end is then chamfered off, 
as shown, in order to give a cutting edge 
The tool is then hardened and tempered 
in the usual way. 

This little tool is interesting from the 
fact that if placed against a perfect sphere 


AMERICAN MACHINIST 
its cutting edge will fit snugly all around, 
the reason that the intersection of 
every plane with a sphere must be a circle. 
And this circle will fit all different sizes 
The 
ball on a vise screw is a fitting example 
of its use. It is roughed off to size, and 
then the tool A is applied by hand and 
gradually nibbles and cuts off the high 
until a sphere is obtained. 
process is until the 
The tool is 
sharpened by grinding the chamfered edge 


for 


of spheres between certain limits 


part perfect 
This 


proper diameter is reached. 


then continued 


all around; and, by occasionally applying 
it to a surface plate, one is able to grind 
the edge perfectly straight. 


FRANK B. KLEINHANS 





A Pair of Emery Stick Holders. 
Editor American Machinist : 

Having considerable 

dies, | 


bring them back to shape after hardening, 


do 


have pl:nty of lapping to 


work to on 


small 


ind the ordinary emery. sticks, when a 


little presure is put upon them, break very 


asily. Having so many break, I found it 


was a big waste to have a lot of short 
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noticed that the groove increases in depth 
from the front end back to plate D, but 
is cut parallel to the body of the holder 
The reason for cutting it away at the 
front end was so that one could see what 
he was doing, and it is very advantageous 
in many cases. 

Fig. 2 is for a square piece and has a 
lip on the end the same as Fig. 1, but the 
emery stick is held in place by the side 
which, being tightened 
up, draws the lips & together. It will be 
noticed that the holder is slotted so that 
the screw c can pinch the lips in on the 


These lips are only % 


lips and screw c, 


emery stick. inch 
long, and the size of stick they will grip 
is %4 inch. If a wider piece is required, 
all that is necessary is to grind it away 
till it fits between the lips. It 


surprising how solidly the pieces are held 


is almost 


in position, and the work of lapping, which 
every mechanic knows is so hard on the 
fingers, is made comparatively easy. They 


are not costly tools to make and the time 
taken to make them is very soon gained 
on the work 


that 


I have other pieces of emery 


sticks fit these holders which were 



































HOLDERS FOR 


pieces that were almost useless and I made 
the holders shown in the sketch. Now I can 
use up most of my pieces and besides get 
more them, the 
that the work is done quicker and better 


pressure on with result 


and not fingers for myseif. 
The holder, 
piece, and is made of 
beveled 


sO many sol 
triangular 
The 
back 


for a 
tool steel 
emery off on the 
so that plate D holds it from falling out. 
The lip on the front end holds it from 
going forward, and when the piece is put 


Fig. 1, is 


stick is 


into the holder one of the angles fits in 
the groove cut in the holder, so that holds 
It will suit any 
for all it 
do 1s just to fit in the groove. It 


it from any side motion. 
size of triangular piece, has to 


will be 
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EMERY STICKS. 


jobs, but these 
BARNEY. 


made specially for certain 


are the ones I generally use. 





An Improvised Horizontal Boring Machine— 
Something About Belts. 

Editor American Machinist: 

of 

our lathes and drill presses, the big old 


To relieve the congested condition 


planer and some stuff around the shop 
that was eating its head off for want of 
being used were converted into a_ hori- 
zontal boring mill. 
a pair of shaft-hangers, of the self-adjust 
ing, babbitted-box and 
bolted to the planer table, as shown in the 
end view, Fig. 1, 
The boring bar was the only part that 


The rig consisted of 
type, inverted 


and side view, Fig. 2 
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could not be found to answer the purpose 
and a piece of 2%-inch polished shafting 
was taken from stock and sawed off long 
enough to reach through the hangers, pul 
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the “I told so’ class when 
they saw the belt stick to the 24-inch line 


shaft and slip on the 48-inch pulley. 


not in you 


The machine was stopped by throwing 


on 


job and let him manufacture a gross or 
to do A 


and 


two when he has nothing else 


couple of blows of a chisel another 


or two on the pieces fixed with their ends 









































ley, feed nut, plus the depth to be bored, the belt off the pulley and letting it run projecting an inch or more in the vise will 
and a few inches to go and come on. It with the shaft. Some interesting experi- result in a gross or so in an hour’s work 
was then put in a lathe and a V-thread, ments were made with it, by trying to and you have a decent lot of gaggers 
, Line Shaft | 
:, kiddddd 
FIG 
4 
perce ! 
~~ | TD 
S - 
" : 
r = 
vn —_ 
) ) 
i : BiG 
IMPROVISED HORIZONTAL BORING MACHINI 
about 40 to the inch, was cut on it from make it slip « e sha For instance A and | re the common or garden style; 
one end up to nearly the middl Chen an was found that two men, weighing t C and e | d over to prevent thei 
11-16 inch hole was drilled through at th gether about 300 pounds, were raised with dropping off the box bars every time the 
end of the thread, and one side of the a pull of 30 pounds on the opposite sid ire hit w 11 ( 
hole was squared out as in Fig. 3, part of the belt It was also found that by When you've got gagg 1M 
way through, so as to let the tool lie on throwing sand on the shaft, the belt 1 decent way of keeping them handy It’s 
a taper and give room for a key on the _ slippedso easily that 30 pounds on one sid ery annoying, when y ve a hurried jol 
back and save work, also time, which is. of the belt would not raise one of the men. to hunt the shop over and find none, and 
sometimes more important. Fig. 3 shows There is a difference in this respect be- 1 ery awkward if you're dependent on 
the way the tool was set, which is a long tween car wheels and belts. It is but fair cast-iron one for you can’t set on and 
way ahead of boring in, calipering, back to say that the face of the 48-inch pulley make wha e at a momen 
ing out, driving the tool one way or the was rough and rusty Amos Prict notice “a 3 with these wrought 
other and guessing again. With the tool ones \\ t equired in fhe molding 
keved in place, the bar was put in the Making Gaggers. shop 1 Sel { pigeon holes in which 
lathe, but was true enough not to require Editor American Machinist the gagger in be stored after the con 
iny straightening. The clamped feed nut It's almost time that cast-iron gaggers pletion of b, a ling to styles and 
was kept from turning with the bar by were “gagged.” Rough, uncoutl eavy_ lengt found floor will ser 
‘leats nailed to the floor and unhandy, they are not to be considered keep the ither too safe 
[The work to be done was boring a_ in the same class as the modern wrought profit, for things w ret underneatl 
dozen double-bearing pedestals to carry Francis W. SHaw 
friction rollers. The bearings were each. ? la ‘ Lf \} Birmingha England 
8 inches long and bored 3 inches in diam- visi 
eter. The pulley was 48 inches diameter 1] Treating Steel for Thread Cutting—Backing-Off 
and driven by a 4-inch single belt from the 1} Taps. 
line shaft. The pulley made 14 revolu J || Editor American Machinist: 
tions per minute, and the time consumed ; py [ C - My heating a half-finished tap red hot 
in boring the dozen pedestals was twenty rN : I Ma ind then cooling it off quickly with the 
seven hours, which was, under the cir FOUNDRY GAGGERS OF MILD STEEI compressed-air jet caused the vounger men 
cumstances, quite satisfactory in the shop to st 1 d some of 
It was noticed that when the tool would gagger. In our own foundry we never’ them to ask quest Som ked what 
strike a hummock in the hole that the belt saw a cast-iron gagger. It’s all very well I thought I w doing, and others asked 
would slip occasionally, and although to use up the good-for-nothing scrap in f I was hardening the tap before finishing 
there was the easiest way to be imagined making foundry tools when it pays; but t Very often in turning tool steel we 
to tighten it, care was taken not to put un when loss results it is another matter me t that very ft ft 
necessary tension on it. It had been The best way to make gaggers is to ob- _ that stringy to chase a sn 
prophesied by some of the boys in the tain a very ductile quality of mild steel thread 1 mething of a difficulty 
shop that the belt would not have hold bar, from, say, 14 to % inch square, cut it nd indeed 1 puzzler for great many 
enough on the smooth line shaft “to drive into short lengths and bend the ends as_ old met The wav t ercome this diff 


a setting hen off her nest,’’ but they were 


shown in the sketch. Set a laborer on the 








First of all have your tap forged. If 
you are to make a I-inch tap, take stock 
about 114 or 134 inches in diameter and 
have it hammered down to 1% inches and 
let it gradually cool, then roughly cut your 
tap to about half of the finished thread, 
heat to a dull red, let cool to almost black, 
then dip into water, and you will find your 
work about the right degree of hardness 
to chase a perfectly smooth thread into. 
A better way, if you have the compressed 
air, is to take your work from the fire at 
a dull red and cool off as quickly as pos- 
sible with the dry compressed air, and the 
work is ready for the thread tool. 

Some toolmakers have a mania for clear- 
ing or backing off taps in the thread, which 


to my way of thinking is very wrong 
where a tap has to be backed out of a 
hole; but where a tap goes through a 
piece it sometimes helps a very little to 


have it cleared slightly, especially a large 
tap 
An 


since with a large inserted tooth tap. This 


incident occurred to me some time 


tap had eight inserted teeth, was something 
inches in diameter with a 6-pitch 
had 


ream out of the thread and to a depth of 


over 3 


thread and but .012 or .O15 inch to 


2'4 inches. It was a treat to run that tap 
down to the bottom of the hole, and some- 
all 
but it 


times it would come back right and 


sometimes it would not; always 
came back somehow for there was a good, 
strong man of very poor judgment at the 
small end of the tap. We used to make 
one of those taps (and back it off) about 
It took some time to 


every two months. 


convince the foreman that he was wrong 
in having the tap cleared, but I finally did, 
and since that time we have been troubled 
but very little with that tap. 

Now, for a hob for finishing pipe dies, 
or any die with a tapered thread, it is a 
great advantage to have the hob cleared, 
for the that it 
cutting 


reason frees a very large 


surface, and immediately upon 


turning the hob back it relieves itself and 
gives no chance for chips to crowd in and 


spoil the thread REA MER. 


Making a Pattern For a Shaft Bearing Cover. 


Editor American Machinist : 

Herewith is a sketch of a 14-inch shaft 
bearing. It is not my intention to go into 
details as to the design and dimensions of 
this bearing, but to show the general out- 
line of the journal cover so as to explain 
how the pattern was made. As shown in 
the making of the pattern was all 


Fig. 2, 


hand carving. It was worked out in 


eight separate pieces. The end extending 
to 1, through A 4, 
put 


round and 
and turned. 
From 1 to 4 each piece was glued up in 


Was was 


together in segments 
blocks with the grain running across the 
pattern. Each piece was shaped and fin- 
ished before gluing together; in this way 
I will 


never forget the first cover of this kind I 


the work was comparatively easy 


made I put the whole piece together be- 


fore working it out, thinking I might save 
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time in that way, but I learned that by 
first drawing the work full size (which 
took quite a little while) I than 
saved the time and labor in the end. The 
dotted journal box in Fig. 1 simply shows 


more 


the general construction. 
ENGINE BEARING. 





‘‘The Making of an American.” 
Editor American Machinist : 
I know this is the title of a book written 
by Mr. Jacob and I don’t know 


whether or not a title can be copyrighted ; 


Riis, 


but as long as this is not to be published 
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stay in a hotel, I got a letter from a friend 
in an inland town, offering me a home 
until I Needless to say the 
offer was accepted, and I went there imme- 
diately, and then the hunt for work began 
of fruitless 
different 


found work. 


3ut, after about four weeks 


tor 
shops, I got so tired of having everybody 


search work in machine 
shake their heads at my broken ‘Need any 


help to-day ?” that I was ready to “‘go back 


home,” only what money was left would 
not begin to buy a ticket. 
Then I heard of a paper mill where the 


engineer and millwright needed an assist 








in book form I hope it will be no infringe- ant, and my friend had spoken to him 
ment. about me, and-I was told to come around 
It is not my intention to preach a ser the next morning at 8 o'clock, so they 
mon on the subject; merely a few observa- could see me and have a talk with me 
tions and facts from actual experience on That was welcome news indeed, and | 
> 
Journal Shaft 
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MAKING A PATTERN FOR A SHAFT BEARING COVER 


the hardships and disappointments that 


may be in store for any young foreigner 


landing in this country, with the intention 
Of 


course, I have in mind only those foreign 


of becoming an American citizen. 
ers unable to speak English, as Germans 
and Scandinavians, for example, and I be- 
lieve that a majority of the foreign-born 
of those The 
MACHINIST 1s read by every 


mechanics art nationalities. 
AMERICAN 
mtelligent machinist in the land, and the 
experiences herein related might perhaps 
prove interesting to your readers, espe 
cially those of foreign birth, some of whom 
may have gone through experiences simi 
lar to mine. 


The 


own 


“making of an American” in my 


case began immediately after my 


landing in Hoboken. After about a week’s 


remember distinctly that I lay awake near- 
ly all night, and could hardly wait till day 
light, so as to be around in time, all the 
time wondering whether or not I would 
Well, about 6.30 o'clock I 
to let 


when 


get that job 
the determined 
At 7 
man was about to close the gate, he asked 
for. I 
work?” he 
“All right,” and 
him into the 


no 
the 


Was at mill, 


chance slip by. o'clock, 


me what I waiting told him 
“Vork.” “Looking for 
“Yes, vork! dat’s me.” 


he motioned to me to follow 


Was 


said 


mill. After some parleying back and forth 
of 


aversion to a 


different bosses, each whom 


hav e 


with 


seemed to an fellow 


who “couldn’t talk,” I finally found my 
self going down a ladder, into a deep vat, 
(First time 


and armed with a long fork. 


I was ever seen with a fork of this kind.) 
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he vat was half full of wet paper or rags, 
and the boss on the floor above yelling and 
while trying to make me un- 
enough) that 
stuff in the 
Well, I went 


wondering if 


gesticulating 


(which easy 


derstand was 


he wanted me to fork up the 


vat (which was not so easy). 


11 


at it with a will, but kept 


this was part of the machinist’s or mill 


wright’s business. Blisters began to accu 


mulate on my hands at an alarming rate, 


and there seemed to be no bottom to that 
other vats on 


the 


infernal vat There were 
the 
edge I saw 


the 


their brows, 


same floor, and in peeping over 
a couple of the men sitting on 
ladders, the off 
or rather the tears out of their 
filled 


lime and other 


top of wiping sweat 


eyes, as the vats were with fumes 


1 


from the chloride of 


icals used in bleaching. I promptly fol 
lowed suit, and took a seat on the ladder, 
and got my lungs filled with fresh an 


blowing in through the window 
we heard footsteps in 1 
lf included, disappeared as 


mnVS 


every man, 


magic down in the vat, and whe 
around he found every 


life About 


thirst becoming unbearable, 


the foreman came 


man working away for dear 


10 o'clock, my 


I mustered up courage to crawl up out of 


the vat and look for a drink of water; I 
was shown the place where it was kept, 
and made a bee line for it \ drink of 


the cooling water put new life into me, but 
my hands were a sight, and I could almost 
ery with pain when I took hold of the fork 
As I stood there looking at my hands and 
faucet, a 


bathing them under the sympa 


thetic fellow-workman, with a hand and 
fingers like a bunch of bananas, told me 
confidently, as near as I could make out, 


that I hands too soft.” I 
agreed with him on every point, and told 
that I the 


few words I had learned to pronounce cor 


was “no gt 0d 


him was “machinist” (one of 


rectly), at the same time making motions 


like using a file, and waving my arms like 


machinery going round He evidently 


thought I was crazy, but suddenly an idea 


seemed to strike him, and he went over, 


found the boss, and then the whole 


matter was explained. It 


and 


seemed that on 


the way through the mill to the machine 
shop I had been kidnapped by the “vat 
boss, who was expecting a new fellow the 
same morning 

I finally wound up in the little machine 


+1 17 1 1 
tne mill, and it Was with 


hold of the 
familiar tools; and, in spite of my blisters, 
I went at thi 
the big 


that the 


shop belonging to 


a sense of relief that I took 


keyway to be cut through 


pulley with such an enthusiasm 


old millwright looked at the other 
] 


man and, nodding his head towards me, 
said something like “‘He is all right: he 
knows his business After finishing the 


keyway in the pulley | was given different 


were finished to 


/ 


small 


the entire satisfaction of the engineer 
But for a long time afterwards, long afte 
my blisters were healed up, I would som«e 


times think of 
that chloride 


those three hours spent in 


f-lime vat C.H. 
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Lathe Work on a Boring Machine 
Editor American Machinist 
One of the aims of 


shop 


a good 


ager must be to utilize and specialize, as 
much as possible, the tools that are on 
hand There were three boring machines 


down the shop, and work only for two, 


most of the time rhere was plenty of 
work for lathes and turret lathes—more 
than we could handle with our ma 
chines [This meant a machine idle, 

lot of spac wasted and occasional ovet 
time work on the lathes lo remedy all 


this, I worked out the scheme il 


by the enclosed blueprint sketches that 
worked to satisfaction 
Fig. 1 shows the boring machine with 
boring bar, at the end of which is 
good, strong chuck A, On the table is 
turret head / Ihe detail of the boring 
j 

















FIG. 1 
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ceive a bushing C, whose hole is smaller 
than the one on the bat The det f the 
turret head, very simple in construction 
is shown by Fig. 3 The body is fitted on 


a base that has a strong stud in its center 


By p g up pin /* the body is f t 
turn and may take any of four positions 
Boring bars, sockets for holding twist 
drills and taps, t l-holders, ete., wer 


fitted in taper holes G and held in position 


by means of cotter Each bar was pro 
vided with a slot to remove i 1 t 
head, using a wedged piec The base / 
\“ fitted and bolted on tl t of the 
boring machir 

Fig. 4 shows the type of ba sed Phe 
end A fitted bushing ( Fig. 2 Double 
cutters were S¢ for boring and Is like 
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I FIG 
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certain « if hie i 
( d the first piece, it 
\\ move lo p I m he Line 
yperation on 1 piece e tool-holdet 
W d agai rew © and tightened 
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Why One Gas Engine Balked. 
Editor Amer = iMachanies 
Phe é equire ( 
o engine f t wr 
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in an experience which I had recently with 
a small high-speed engine of the four- 
cycle type with make-and-break electric 
igniter. 

The engine would start off fairly well, 
but would not pull even a very light load. 
found the 
spark quite good, the gas properly taken, 
Now, 
with these conditions, we might presume 


On testing before starting | 
but the explosions very irregular. 


that the igniter was not working properly. 
[ accordingly examined the igniting ap- 
It finally 
developed that the battery was not adapted 


paratus and found it perfect. 


to the nearly constant and heavy demand 


made upon it, giving a good spark after 
a period of rest, but polarizing after a 
few sparks and becoming too weak to ig 
nite the charge. It was six cells, type 
“Q,” Edison primary, than which I have 
found nothing more reliable for this class 
of service. After thorough investigation 
l ascertained that the battery was practical 
ly “new,” having been recently recharged, 
with the exception of the copper oxide 
plates, which This it 
was that caused the battery to polarize, 
The 
attendant was told by the electrical sales 
the 


were not renewed. 


and was the source of all the trouble 


man that it was unnecessary to renew 


oxide element at each renewal of the bat- 
tery. Notwithstanding this I have found 
cases where this _lement was the first to 


fail in actual practice 


Be careful to follow instructions min 
utely in setting up the battery, and when 
engine fails look first to the igniting 


youl 


apparatus Joun R. Price 


\West Philadelphia 
Casting a Chilled Stud. 
Editor American Machinist: 
The hub 4 is of a 


described in a previous letter. 


gear bracket 
It is chilled 
and has to be faced off at B to bring the 


part 


gear in its proper place, so the cast-iron 
collar B is cast in the end, as it woull be 











AMERICAN MACHINIST 
into the chill at J about 1-16 inch to keep 
the iron from capping over the end of the 
chill. The chill does not bother by drop- 
ping out of the mold, as it is made in the 
drag. J. P. AppLesy. 





Finding The Radius. 

Editor American Machinist: 
One of the juniors was designing a 
specially long slide for the milling ma- 
chine. In order to find out whether the 
extra length would clear the fillet at the 
base of the machine, he required to know 
the this fillet. <A 


radius of simple way 





Casting 





FIG. 1 





FIG. 2 imerican 


FINDING THE RADIUS 


to find this is to cut out a piece of paper 
to fit, and then find the center of a circle 








impossible to face the chilled iron. which would contain three points in the 
The casting is made on a molding ma- arc forming the fillet. The way the junior 
chine, and the chill C is rammed up on draftsman had found the radius of the 
the hub PD and the core E is placed in the fillet was by swinging a rule between his 
G 

F 

H H 
> 
= 2 
S = > 

F imerican Machinist 
CASTING A CHILLED HUB. 


his core is made in a 
The collar B 
is first dropped into the box and then the 
stud G is set in place through the collar. 
The filled and 
turned over on a drying plate and lifted 
off from the core. 

the hight of the stud 


end of the chill C. 
steel core box shown at F 


box is with core sand 


The pins H regulate 


The core sets down 


finger and thumb, constantly changing the 
position until the end touched generally 
all through the arc; then noting the dis 
tance of the pivot from the end 

I asked him to try the method shown in 
Fig. 1. Use a rule to form a chord across 
the arc, and measure the hight of the arc, 


and then either draw the circle from the 
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three points obtained or calculate it from 
the formula: 
(% chord )? 


diameter = ; 
hight 


+ hight. 


In the cases of arcs of small radius this 





a 
’ 
to to 60 
{ 
"age 4 
A 
a A 
1 t, ,\b 
Ou 
b a 0 
4 was B 
‘ 
i an Ma 
SES OF TRANSPARENT TRIANGLES 
is easily and quickly done lake, as 


example, the dimensions shown in Fig. 1 


(% chord)? , . 2 , c 
a + hight 9 _ + 1% ) 4 
hight 1% 1% 
rly 6 1% 7% diameter of arc. 


Ms 2 7 

In cases where a rule can be got right 
across the mouth of the fillet, as in Fig. 2 
the hight of the arc can be made 1 
and then the formula will become: 


inch 


(% chord)? (44 chord) 


4+ hight = 


hight I 


(13 chord)? + 1. 


In the example given this equals 


5 +1 20. 
That is: simply square half the chord and 
add 1; and this could be done in half the 
time it would take to cut a paper gage, 


and the compasses can be set to half the 
dimension thus found. 

Quite frequently draftsmen are com 
pelled to show portions of mechanism at 
an odd angle to the paper. I have found 
for rapid 


as aa, bb, to the long edge of 


work, lines drawn at right 
angles, 
transparent celluloid set-squares extreme 


ly handy. AA BB 


at any angles to the paper—any 


and are two lines 
drawn 
angles, of course, except 45, 30, 60 or 90 


degrees. By placing the lines aa or bb 
immediately above—i. e., in coincidence 
with—the lines A A and B B it is possible 
to draw lines at 90, 60, 45 and 30 degrees 
to them 

To enable the motions of levers, cams, 
etc., to be traced, draw them out on trac 
ing paper, and stick a pin at the points de 
noting their centers of movement, to serve 
as a pivot to connect them to the fixed 
With 


out many attempts by the trial and errcr 


mechanism shown on the drawing. 


business, it is often impossible or ex 


tremely difficult to arrange things to clear 


By means of the tracing 


one another. 
paper one is enabled to make alterations 
without messing up the drawing, and, as 
the vario1s motions can be traced right 
through, liability to let mistakes pass is 
W. SHAW 


lessened. FRANCIS 


Birmingham, England 
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A Bending Punch and Die. 
Machinist: 
The sketches show a rather odd-shaped 


Editor American 


piece to be bent and the punch and die for 
doing the same. 

A is the usual style of round die-bed 
i This was milled out 


made of cast iron 
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other tool in the plant; and obtained some 
information concerning it from a couple 
of the old hands in the tire department. 
The old mill was built at the Industrial 
Works (Bement’s), and had seen between 
thirty and forty years of use. The table is 
about 54 inches diameter, and the spindle 

















BENDING PUNCH 


which, after 


or 0d fit in 


for the parts C, D and |! 
being machined and made a 
the bed, were then secured in place 
The 
die after the bending operation is com- 
pleted. It is 
blank 
in the front 
The punch-holder B was of 


piece is shown in position in the 


located by the pierced hole 


in the and also by the nest piece 


the round 


cast-iron type; it was milled out for the 
punch piece /, which was then machined 
to a nice tapping fit in the holder, and 
afterwards slotted and bored out for the 
steady plunger G. This steady plunger 
came in contact with the blank first and 
kept it from tipping in the die while the 
angle bend was being made 

Pieces C and E were made higher than 


the die piece ) for the purpose of locating 


and backing up the punch Cc. 0. BD: 

Old-Time Boring Mill—A_ Roller 
Centering Tool. 

Editor American Machinist: 


Evading the watchful eye of the cautious 


A Notable 


in} from the 
Midvale Steel Works toolroom to other 


1 


Several of these 


foreman, I made 





a trip 


departments 
to the 
machined, 


trips were 


shop where locomotive tires were 
the 


boring mills were being replaced by new 


and at that time most of 


ones. Not all of them, however. I noticed 
one which remained, and whose lines be 
spoke a greater age, possibly, than any 





——, ) 
At Bb i 
AND DIE 


or, rather, table bearing, is shown in Fig. 1 
This is a close reproduction of the sketch 
the boring mill hand made fr me, and he 
had seen the mill taken apart and observed 
details closely. 


The old mill was repairedabout six years 








ago the table had been faced so often it 
be t ~ 
j 
J » i 
5 
uew 




















AN OLD-TIME BORING MILI 


had become necessary to puta false top 


to it. The instructions were, to overhaul 
the whole machine, and it was expected 
that the table bearing would have to bs 
machined, but the surfaces were found 


4¢ side S 


glazed and in perfect condition 
the large, curved bearing surface (a para 


29 


bolic, or Schiele, curve, or very similar), 
the table has a step bearing 
This is 


a cheap, 


a bold and successful, though not 


design. The designer evidently 


believed that the weight of the job placed 


on the mill was the principal strain to 


provide for. The boring mill hand told me 


that, whether for “hogging out’? work or 
for an accurate job, he preferred the old 
mill to any in the department. “Original 


quality counts.”’ 
Wide forming tools for the t: 


ave been tri 


tice 1s to use a forming 1 for the flange 
and a couple of other t with narrower 
cutting edges, for the rest of the tread 

Fig. 2 shows the tool used for centering 
tires Phe ring n | d must stop 
feeding in tl tool when the job is run 
ning true If he is too particular, the job 
wi tart for the shop floor This roller 
centering tool has a range of usefulne on 


heads, large glands, piston heads, et ind 
if AMERICAN MACHINI eaders will try 
it, the present ‘“‘cut and try” process on the 
boring mill will likely be dropped 

Ferp. WERTHEIM 





Temper Colors. 
Machinist 


I thank Mr. Danse for his complimen 

















y re 1 ] page 1263, 
Vol. 25. I had intended dur my leisure 
monk t] summer to write num 1S 
irticle n topics pe ning to various 
phase f sl] “ lo tell the truth, 
I laid n W than I found myself 
é » ecarrv tl 9 the boys say 
I bit if more t I I 1 ve been ble to 
chew An g the things not chewed ts 
( Drawing Temper by Color.’ 
| vround now been covered in such 
1 idmir nanner by Mr Danse that 
here eel l littl el t y on the 
So oNN ee 
ib. 
A 
auipa 
J 
- imertcan Va ue 
FIG 
A Ri roo! 
subiect ! t] he reader will con 
sider this nply cont tion of his 
irticle 

In ( ving the te per the | dened 

pice f steel is heated to a point that re 
duces its brittlene hat the piece may 
be able to resist the strain to which it is to 








be subjected. When drawing the temper 
it is heated until the scale of oxide on the 
surface assumes a certain color. The color 
indicates a certain amount of internal tem- 
perature, and as the temperature deter- 
mines the temper to which the piece is 
drawn, the surface color can be taken as 
an .imost unerring guide as to the con- 
dition of the hardened piece, provided al- 
wavs that we are using a certain kind of 
steel of a given percentage of carbon. A 
very common error among mechanics is to 
suppose that temper colors denote prima- 
rily the actual hardness or softness of 
a piece of steel They denote only 
the temperature to which the steel was 
raised when reheated for drawing the tem- 
per, I have in mind two brands of steel 
bought for the same purpose. One steel, 
if hardened properly and drawn to a deep 
straw, works very satisfactorily; the other, 
if hardened and drawn to the same temper 
color, will not stand up, but if drawn to a 
light straw works as well as the first when 
drawn to a deep straw. 

Now let us harden two pieces, one from 
each make of steel, and draw them in a 
kettle of oil, gaging the heat by a thermom 
eter. We find, if we heat both pieces to 
460 degrees, that the one which gave good 
results when drawn to a full straw works 
nicely, while the other is too soft. Had 
we drawn it to 425 or 430 degrees, it 
would have worked nicely. This proves 
that the temper colors denote the heat the 
steel reaches rather than the degree of 
hardness. But, as the same temperature 
produces a given color, it can be taken as 
an almost unvarying guide when drawing 
the temper on any,one make of steel, pro- 
vided the same proportion of carbon is 
maintained throughout. 

Now, having seen that the color tempers 
are caused by the scale of oxide on the 
surface, it stands to reason that anything 
on the surface of the steel which has a 
tendency to keep the air from the surface, 
thus preventing its oxygen from acting 
upon it, prevents, or at least hinders, the 
process of coloring which accompanies the 
oxidizing 

Articles of steel which are polished on 
a leather-covered polishing wheel are both- 
ersome things to temper by color, particu 
larly if they are finished on a “greased 
down” wheel—that is, a wheel whose pol- 
ishing surface has been treated with some 
form of grease, generally tallow or oil. 
his grease appears to be taken into the 
pores of the steel and when the steel is 
heated the oil oozes out of the pores and 
spreads in uncertain directions over the 
surface, preventing its oxidizing in a unt 
form manner, The same effect will be 
noticed if the steel has been hardened in 
brine and the surface brightened to show 
the temper colors. As the steel is heated 
a moisture will appear on the surface 
which soon dries, leaving irregular streaks 
of salt. This can be wiped off with an 


oiled rag or a piece of oily waste, noting 
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the instructions given in Mr. Danse’s 
article. 

When heating a piece of steel to draw 
the temper in any fire where there is not 
perfect combustion, a deceptive color ap- 
pears on the surface which disappears 
when the surface is wiped with a wet 
cloth, or even if wiped with the hand. in 
order to get good results, the article must 
be wiped occasionally, so that the operator 
be not deceived by these products of im- 
When the difficulties 
mentioned arise, the method recommended 


perfect combustion. 


by Mr. Danse should be followed, remem- 
bering that the colors show differently when 
the surface has been covered with any 
form of oil. 

As I stated in one of my former articles, 
drawing temper by color is somewhat un- 
certain unless practiced by one familiar 
with the action of heat on steel. Good eye- 
sight is also a necessary qualification; a 
color-blind man can never be a successful 
A variation of 10 
degrees in the heat is not readily seen by 


hardener or temperer. 


the novice, yet its effect is very apparent 
if the hardness of the piece be tested with 
a diamond. As it is not possible, from 
a commercial standpoint, to draw every 
piece by means of a thermometer, the op- 
erator should endeavor to become skillful 
in drawing the temper by surface colors. 
But where work is done in large batches 
use a thermometer whenever possible, both 
as a means of getting more uniform results 
and as a matter of economy. 
E. R. MarKHAM 
Springfield, Mass. 





Die Making—Tools for Re-Drawing Cylindrical 
Shells. 
Editor American Machinist: 

After reading and studying Mr. Wood 
worth’s article at page 1338, I can hardly 
agree with him that it is the best method 
of making re-drawing tools for a single- 





FOR RE-DRAWING CYLINDRICAL SHELLS. 


After a careful per- 
usal of his interesting contribution I 
thought I would send you a description 
and a shop sketch of a set of re-drawing 


acting power press. 


tools which we adopted about ten years 
ago, when our company had an order for 
265.000 gross of assorted ferrules for a 
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Westfield, Mass., whip 
company. 


manufacturing 


We all realize, to some extent at least, 
that no one method is best for everything, 
and in die-making, as in machine design, 
it must necessarily be modified to suit 
conditions, etc. I would therefore refer 
you to the article in question, and now 
apply myself to the task of describing 
these re-drawing tools, with the aid of the 
accompanying sketch. 

P is the tool-steel drawing punch, which 
is hardened and ground with the shank S 
turned to fit the punch-holder. The punch 
is held in place by a strong set-screw. The 
“drawing” part of the punch P is hard 
ened about twice the length of the shell to 
be drawn. We leave the punch as hard as 
fire and brine will make it. It is custom- 
ary for some die-makers to grind the 
punch P with a slight taper, but we are 
in the habit of making them perfectly 
straight. 

B is the cast-iron die bed, bored out for 
the locating seat for the two re-drawing 
dies M and JN; also it is recessed for the 
die-holder plate C, which is held in posi- 
tion by the screws. The hole £ is the gage 
or set-edge to hold the shell while the 
punch P descends. The die-bed B is fast- 
ened in the press by straps similar to those 
used on a planer. One noticeable feature 
of a set of tools like these is that we use 
the best grade of tool steel in their con- 
struction. The two shallow dies M and N 
are self-centering, having a free motion 
The top die M is termed the 
“breaking down” die, while the bottom die 


sideways. 


N is the finishing die; thus we have two 
operations with one stroke of the press. 
The single-acting power presses used in 
re-drawing this large number of whip fer- 
rules were equipped with a friction dial 
feed which consisted of a horizontal rotat 
ing dial plate driven by a small round belt 
The shells are all turned right side up and 
placed on this dial, whose continuous 
movement takes all the shells in the same 
direction in a contracting guide-way, and 
the dial continuing to turn under them 
takes them along in single file, and at 
each stroke of the gate the cam-actuated 
pusher carries a shell under the re-drawing 
punch; the operator simply keeping a suf 
ficient number of shells on the dial. As 


ascends, the shell is 


the punch PP 
“stripped” from it by the sharp edge or 
“shedder” L, the shells falling through 
T into a proper receptacle under the press 

After the dies JJ and N are hardened 
they are tempered slightly to relieve the 
strain; they are also surface ground to a 
true bearing. The “draw” of the dies M 
and N is carefully lapped to size. We 
draw the temper on these dies to keep the 
shedder L from breaking 

We have tried using lard oil as a lubri 
cant in the successive re-drawings of cyl- 
indrical shells, without success, so we are 
now using a recipe as follows: 12 pounds 
of green olive oil soap and 2 pounds of 
good tallow cut up into thin slices and 
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boiled in a sheet-iron tank, about 2 feet 
high by 2 feet square. It is used while it 
is warm (130 degrees Fahr.) 


thinned down to suit one’s best 


MATTATUCK. 


and is 


judgment 


Automatic Hobbing Attachment for the Milling 
Machine. 


Editor American Machinist: 
The 
hobbing attachment which I have designed 


Before 


accompanying drawing shows a 


and offer to your readers we had 
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worm wheels, I arranged a milling ma 
chine to cut them automatically 
On the milling-machine arbor A I placed 
and to prevent them 
a Woodruff key in the 
was supported by the 


I also 


_ 
collars 


a gear B and hob ( 
from turning I put 
Phis 
overhanging arm of the 
slipped the link D over one of the 


being put 


arbor. arbor 


machine 


on the arbor A, another link / 


n the extension of the worm bearing Ff 
4 gear G was slipped on worm shaft H 
and connected by an idler J 


Idler stud A 


was all 
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HOBBING ATTACH MENT FOR THE MILLING MACHIS 
this device, we used to nick the worm J), but was fas nk / lt 
wheels on the indexing head of the milling way I kept th n nter distances be 
machine with a cutter and afterwards fin tween the a d ll \ ible to get 
ish them with a hob. But as this was a some adjustment The worm bearing | 
was screwed to head / which was bored 


slow and expensive way of doing the job, 
and we had to make a good many of thes« 


ut to recelve shaft 


hat [ ved wor eel A \ h 
meshed with worm ( i nd on 
the other end of shaft 7 I p he worm 
wheel blank / e | et 

The wo \ ’ mn m 
¢ t t ] v eal ind 
rear G el \ n wheel 
P, worm ( nd ving ale 
right-hand thre | ( has d ( 
hreads, gear G lt ny 
eeth worm whet | ybing lef 
hand worm wh p nall idlers 
nm link 2D 

The finest vertical fee the mulling 
m chine was 0.004 nel ut tf W too 
coarse for this kind of wor ind » | 
put different gear m the change gear 
shafts, which gave me feed of about .0005 
inch per turn of spindl Now, if the 
worm wheel has 4o teeth, for one turn of 
it we get a feed of 40 0.0005 0.020 
inch, which is about right Che automatic 


depth of the 
After the 


running 


stop was set for the proper 
tooth and the machine started 
feed tripped the machine was left 
until the worm wheel turned once or twice 
around and all the teeth were the same 
depth and thickness, then the machine was 
stopped, the table lowered and the worm 
wheel P removed Chat this device paid 
1 


for itself in a short time ts self-evident 


as it saved the indexing and nicking oper 
skilled op 


RR 


ations and did not require any 


A Combination Bunsen Burner. 
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plat maent irae ner where the operator can 
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burner consists of tube A, flat steel pieces 
B, about 1-32 thick, and collar C. 
The pieces B B are fastened by screws to 
collar C, which slides up and down on tube 
A, being held at any point desired by screw 
D, and can be taken off altogether if de- 


inch 


sired. 

Fig. 1 shows the collar down, with the 
Hat pieces spread apart, which will give 
a nearly round flame. Fig. 2 shows the 
collar up, which allows the flat pieces to 
entirely close, and unless these flat pieces 
are made something as shown above Fig 3 
(only much 
shown) there will be two streams of blue 
The 
The burner 
at F. The 
little hole at G is about 1-16 inch diameter. 

G. SCHNEIDER. 


about one-quarter as as 


flame, one from each corner. air 


holes are shown at E, Fig. 1. 


screws on a regular gas p’pe 





A Boring and Turning Fixture. 


Editor American Machanist: 


The accompanying blueprint shows a 
very simple and useful arrangement for 
boring and turning at right angles to a 
finished hole with quickness and accuracy. 


| 
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cored slots CC and a parallel slot D 
in which is fitted a tongue on angle 


plate A. This angle plate is finished all 
over, has a slot E parallel to the face 
of plate B, and is graduated as shown, so 
that the face can be set readily at a cer- 
tain distance from the center of the ma- 
chine. 

Several made—two of 
them being shown at FR and S, Fig. 2—to 
fit in the hole /*, whose center line coin 


mandrels were 


cides with center line of D. Face T is 
flush with the face of the plate when 
in position for machining pieces of 


the type M or N. A pair of clamps H IH 
were made that fitted in /, Fig. 1, angle 
plate A being provided with two holes 
G G to receive them. 


of several sizes, the clamps were bored to 


As these pieces wer 


receive the largest one and several split 
bushings were made for accommodating 


J. M. MeENEGus. 


the other diameters. 





A Remarkable Set of Plugs. 


Editor American Machinist: 
The photograph herewith represents an 
which it is 


exceedingly difficult job—one 


nh 

















BORING 


We used it for turning and boring pieces 
like those shown in Fig. 3 and at M and 
N, Fig. 2 

In Fig. 1, B 


is a face-plate with two 


AND TURNING 
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FIXTURE. 


almost impossible to get out satisfactorily 


a very high degree of accuracy being 


necessary. It is composed of a shell and 


three cylindrical plugs. The photographs 


January 1, 


1903. 


show these up clearly; but, after a little 
explanation, additional difficulties appear 
with every minute of consideration, and, 
worst of all, increase twofold when you 
are making the set, the degree of difficulty 
of course increasing with the finish given 
to the parts. 


The plugs and ring or shell made 


are 





=) 
| 






a eT 
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FIG. I. PLUGS IN PLACE IN SHELL. 


up of tool steel, hardened and ground, 


and every part lapped to a fit which will 
just allow the plugs to be taken out by 
the thumb and first finger 

For convenient reference I will call the 


No. 2, 


centers of 


largest plug No. 1; the next, and 
No 3 The 


the plugs and shell must pass through the 


the smallest, all 
same point, namely, the geometrical cen 


ter, and to prove that they do this the 


plugs must admit of being reversed in 
any way. 

Taking, for instance, plug No. 2, it 
must pass through the shell and plug 
No. 1, as in Fig. 1, whether the latter 


plug is in the shell in the position shown 


D>: 
' 





FIG. 2 PLUGS REMOVED FROM SHELI 





or turned 180 degrees. This being the 
case, the hole in the plug and shell must 
be absolutely in the center, or else the 


error, whatever it may be, will be doubled 
when the plug is turned halfway round 
inch 
the 
error would be 0.0002 inch, since the plug 


Therefore, if plug No. 2 is 0.0001 


above the center, and then reversing 


fits the holes to a o.ooo1 or closer there 














ee anes 
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is of course no chance to get plug No. 2 
back in again. 

This hole for plug No. 2 is not so ex 
ceedingly difficult to locate, as it has t 
be central only to plug No. 1 and shell, 
the distance from either end of the she 
to the hole not being so very particulat 

\s will be readily seen, the holes for 
the smallest plug were the most difficult 
if all, since there are sixteen different 


+ 


positions for this plug; it must pas 


through the center of plug No. 1 and the 
cente f plug No. 2, and | xactly at 
right angles to both plug the holes 
ie hell re exact ly 90 deg ( ip rt 
his w perhaps be ug rout thr 
diffiet ies of the job; now might e in 
teresting to know how I went at it 
First of all, I owe credit for being able 


to do the job to the fact that I had a uni 
versal bench lathe, which could be used 
is a milling machine, bench | the and uni 
versal grinder, all three of which I re 
quired for doing the worl 

The shell and plugs were turned up, 


leaving stock for grinding Then twe 


pieces of bar brass were screwed upon the 


face-plate, on each side of the center, and 
faced off. The face-plate was then taken 
from the lathe head and put on the mill 
ing head, and with a boring bar in the 


former lathe head a suitable recess was 
milled between the brass pieces into which 
and plugs would fit Phen the 
face-plate was put back on the lathe head 


and shell one after another were 


the plugs 
strapped in thisapproximately V-shaped r« 


1 
} 
| 


12 


CC ss,and one hole was 
No. 2 plug and for one hole in plug 1 and 
the shell, but in the case of the smallest 


[This jig worked all right for boring 


hole in plug 1 and the shell there was 
to be taken in consideration the fact that 
this hole must come exactly at right ang 
to hole No. 2 and also central to both 
plugs 1 and 2 

For this case I made a temporary plug 
for hole No. 2, and after skillful manipu 


lation I got a jig on the face-plate with 


two V’s, one above the other, and ex 


ly at right angles to each other, with 
which I placed plug No. 1 with its tem 
porary plug in hole No. 2, strapped it into 
position and bored it out 

\fter this I hardened and tempered 


everything and each part was then ground, 


going through the same operations as be 
fore, only with more care, and also thi 
time the locations for tl plugs in the 
g were gor und to fit stead f bored 
It to me eighty | dy wot 
mpl the job, a1 ( I wa 
¢ d found the piug 
1 reve e I felt ab 75 ~P nds eas 
Phe b is quite fre | the most 
g thing of al was buil 
S | cisco G D 


A Carburetor Wanted. 


Editor American Machinist 


AMERICAN MACHINIST 


purchased and with which I want to run 
my workshop; the carburetor yet remains 
Will some of the readers of 
the AMERICAN Macuinist kindly help m« 


to be done 


out with a sketch and dimensions, also 


some information as to the working of 
a carburetor—something that I could build 


myself: B. | 


Piston Packing Experience. 


Editor American Machinist: 

At page 1765, Vol. 25, Mr. George 
Woodbury writes in regard to a sectional 
packing ring for a steam piston. While I 
agree fully with Mr. Woodbury as to the 
ring he describes being the best piston 
packing ring in use, still I wish to call 
your attention to the fact that the Lane 
& Bodley Company have been using this 
form of packing in their. Corliss engines 


for the past fourteen years. I think it is 


known as the “Atlas” packing; t 


why, I can’t tell [ have lately had a 
rather unique experience with this same 


( 


packing, and I will give it here for 


benefit of those who, like myself, are ac 
customed to search for the hidden causes 
f all phenomena 


In opening our engine cylinder after thi 


winter's run, I noticed a series of longitu 


dinal grooves cut in it about 1-32 inch 


deep, and I was very much puzzled as to 
what could have caused it to wear 1 
that way, until I took the piston out, when 
the trouble at once became plain. These 
rings had been riveted together with Stubs 
teel rivets. Our boiler capacity being 


nis he { ilka ne \ te! n passing tl rough 
he cyli ler t k the cylinder! il out w 
t, thus causing the ring to wear very 
rapidly. It finally reached where the steel 
rivets could get in their fine work, and | 
must say that they made as pretty a ) 
if grooving as could be done in a special 
machine, though not quite the thing f 
steam cylinder \fter having the cyli 
der rebored and a new bull ring and pack 
ing made, it is in as good shape as when 


new but the new Tring was put ogethet 
his time with brass rivets, so I look for no 


Woodbury 1 


right: it is the finest piston packing I ever 


Brother 


saw, but it must be built right 
T. E, Besson, Supt 


- 


itton Oil Company 


Sizing Blanks for Drawing. 


John D. Riggs, who presented a paper 


S I i 

he B meeting of the American 

Society of Mechanical Engineer m the 

Drawing of Sheet Met and who has 

iken part in me discussion of the ) 

sequel p ed in ou 

ny! \ n order to set him right 

vefore our read we should publish the 

foll ng, W en by him and published in 

} rs s Vonthly Journal, which we ac 
cording l fol VW 
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Modern Tendencies in the Utilization of Power 
At the Washington meeting of the Amer 
ican \ lat tl 

Science t] yice-pre dential addre be 


re tiv ect | I engineering and Me 


\dvancement of 


in | Science was delivered Decembet 

» by Prot | }. | her f the Un 
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Lathe Feed Gear of Schumacher & Boye. 
At page 1230, Vol. 24, and again at page 
f volume, we illustrated 


557 of the current 


the quick-change lathe feed gear of Schu- 
macher & Boye, of Cincinnati. 
further 


Since those 


artic! appeared some improve- 


THE 


ments have been made in the gear, by 


which the number of changes has been in- 
creased from eight to forty. Moreover, 
the screw-cutting gear has been combined 
with the feed rod gear in such a manner 
that the change gear applies to both and 





the feed has the same number of changes 
and the same facility of change that be- 
longs to the screw-cutting gear, and it is 
gear driven. 

As the change gear has already been 
fully described, it will not be necessary to 


FEED GEAR AS 


AMERICAN MACHINIST 

go into it again in detail, a description of 
the method of operation being all that is 
needed now, Fig. 1 is a photographic view 
of the gear as applied to the 18- and 20- 
inch lathes, and Fig. 2 gives a front and 


end elevation. The two illustrations differ 


IT APPEARS 


in some unimportant details, but this will 
not interfere with a clear understanding of 
the method of operation 

The handle a, Fig. 2, operates the swing- 
ing frame on which is mounted the idler 
gear which, by meshing with the cone of 

















January I, 1903. 


the desired gear of the cone set by the arm 
b, which carries a latch pin dropping into 
After this 


pin has been dropped into the desired hole, 


the index holes of the dial c. 
as determined by a table attached to th 
gear case, the handle a is again raised and 
its latch pin is dropped into the only hole 
After these 


changes are exhausted the swinging arm d 


which then appears behind it. 


acts to engage the various combinations of 
it through the sliding arm <¢ 


There are 


gears below 
and the feathered shaft f. 
of these 
act to multiply the eight changes obtained 


nve 


combinations, which, of course, 


by arm 2D by five, giving forty changes in 
all. 

The nest of cones drives the pinion g 
which, in the position shown, engages the 
gear /t and through it drives the lead screw 
1. By the knurled head 7 pinion g may be 
slid endwise and thus disengage gear /i 
and engage the train of gears k 1m, which 
the The 
of this train are such as to give a feed by 


drives feed rod n proportions 


the feed rod of one-quarter of that ob 
tained by the lead screw and the table for 
the various pitches of screws thus gives 
also the feed by the rod—the positions of 
the arms b and d, which, for example, give 
four threads per inch by the screw giving 
four times four, or sixteen cuts per inch 


by the rod. 





Portable Horizontal Drill. 


We illustrate herewith a machine of 
somewhat novel construction for drilling. 


It was built for the Pennsylvania Steel 





1444008458880 














MECHANISM OF THE FEED GEAR... 
gears behind the arm. carrying this handle, 
determines the rate of feed or the number 
In operation the 
latch pin of handle a is loosened and the 


of threads to be cut. 
swinging frame is dropped to disengage 


the idler. The idler is then traversed to 


Company by Prentice Bros. Company, of 


Worcester, Mass., 


a horizontal spindle and the machine is 


and, as will be seen, has 


electrically driven. 
It is intended for drilling holes in steel 
bridge beams and traverses the shop on an 
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Remarkable Performance of a Twist Drill. 
runs having roller bearings It \ 


industrial railway, the truck wheels upon 


which it representative of the AMERICAN MA 
1s moved along the tracks by means of the 


hand wheel shown and the motor is placed Ward. of Athol. Mass... the 


other day 
at the rear of the column—in such a posi 


tion that it does not show in the photo drill which they had made of steel calle 

graph, The machine will drill up to 1 “Capital” steel and which w purchases 

inch holes in steel; the head has a vertical f Edgar T. Ward & Sons, 25 Purchas 

traverse on the column of 54 inches; the street. Boston This drill Mr. Gay ‘ 

spindle a horizontal traverse of 21 inches; had drilled 120 inches in teel with 

and the smallest diameter of the spind] ut lubrication, and it was st condi 
r 


SASSSST SS 




















| 
1s 17g inches It is fitted with a N $ tion for work, the only reason it had not 
Morse taper hole, and there are three rates been used more being that the job on 
f power feed and an improved form of it was used was finished he cu 
ind feed witl ( < re rm d ap g edge which were of a dark-bluc 
proach \ variety of spindle feeds are color, were in good conditio1 The drill 
obtained by use of a controller. The spin subjected to the usual test did not appear 
dle can be raised to hight of 5 feet 10 to be excessively hard, but cut freely in 


inches from the floor and can descend to tool steel, turning out chips which were, 
within 24 inches of the floor. The machine to say the least, very warm. This is cer 
weighs 6,800 pounds tainly a remarkable record for a drill of 


~ 


CHINIST, being in the shop of Gay & 


is shown by Mr. Gav a 5%-inch twist 


iny kind, ve | nd tha 
1 

arills ir reg \ ( I eC 

Chis on W d nd Ss CX 

perimet S r \ { ‘ 


’ 
Prefers the Metric System. 
| . , 
1, ¢ ed \ \\ » H t 
l 
R G | ( 
t some ve ] Cs \ il 1 | il 
( I ws 
| ( I | beg ( l 
tention to e tact t ] g t ‘ 
work all weigl nd dime n ‘ 
( 1 1 { 
quated system still pre ( G 

iritain am pet let ( nd \ 1 
( I il I det 1 

by ec eing e re r ft 

inslating f e system it noth 

d to be read efor d for th ing 
{ is alm ( e place in th 
nm future nd which 1 take place it 
manufac Cl dhering t the old sys 
tem do not wish to lose the entire foreig 
market. Of the superior convenience of 
the metric system the author, brought vy 
to British units with their unphilosophical 
and unpractical ratios, but for some years 
past working almost exclusively with deci 
mal and convertible units, is thoroughly 
convinced, and he can only regret the 
time in calculation lost under the old 
regime, and praise the superior flexibility 
ard convenience of the new 

Omega Steel. 

One of the latest of the various tool 
steels now challenging the tests of the 
exacting machinist is called “Omega,” and 
is manufactured by the National Tool 
Company, of New Haven, Conn. It is an 
English air-hardening steel treated by an 
American process, which, by the way, |! 
the invention or discovery of Mr. Charles 
Hudson, the manager of the above-named 
company, W ent us, as narrated at page 
1500. me remarkabk samples ot copper 
welding done by himself Phe teel 1s 
claimed to show most remarkable results 
1! the machining f the metal t high 
StTyece | T ] T i if ] i 
hold f dg f ght « f 1g 
‘ | ( ind sen it 

t he Dp ( I nel n 
for making the 1 t which can b 
lone by am it] he piece t 
cut with obli ends hicl é ( 

the fir f : teel com i 
eady en ( d nd n npering eve 
required after forging « pt to heat a 
hot as required vy it to cool in the 
i | ef ( ) turn ed perfectly 
ine ed 1 | king di ream 
or other Phe may be ground 
on a dry emery wheel for sharpening en 
required 
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A Happy New Year. 


And now we begin the work of another 


A queer way we have of beginning, 


by doing nothing the first 


year, 
some 
day; but the way of beginning may not 


may say, 


seem so foolish after all if we stop to think 
of it a minute. It is pretty certain that we 


big year’s work before us \s 


1 
lave 


have a 


things been growing upon us year 


after year, it is far from impossible that 


in the sum of it it will be a bigger year's 
work than any we have eves done \t 
any rate, if we don’t make a new record 


we will not disgrace ourselves by com 
parisons with those before. There can be 
no objection, then, to our getting into the 
best possible condition for doing the work ; 
a very important thing to 


in fact, this is 


ee to. When we are running a lathe or a 
planer and have just finished a good job 
and are going to put in another, a long and 
the first thing 
done is to clear up and to get the 
into the best 

We scoop up all the chips that 


important piece of work, 


‘ 


! 
LO ve 


machine possible working 
condition. 
have accumulated in the corners, we wipe 
all over, sweep up all around and oil the 
This is 


all right, and the best men will do it the 


machine carefully at every point, 


most thoroughly, although some boss who 
has not the true shop instinct and habit 
may look upon it as wasted time and put 
it, mentally at least, on the debit side of 
the account along with the “‘non-product 
ive’ labor. Some of the best informed 
managers are already convinced that the 
non-productive labor in their works is 
really the most necessary of all, and there 
fore ultimately the most productive, and 
they may learn the same of some of this 
“wasted” time. If, then, the time em 
ployed in getting the machine into its best 
working condition is not wasted time, no 
the 


In fact, what puts 


more is the time wasted which puts 
man in best condition. 
the man all right is of the first importance, 
still 


In running our shops and 


iust as the man its much more than 
the machine. 
factories we still pay vastly more for “‘la- 
bor” than we do for “power,” and we shall 


We have 


no need to be assuring each other that 


undoubtedly continue to do so. 


those little holidays of ours help to make 
life more worth the living and augment 
drive men in their 


We 


with the full assurance not only of 


the motives that pro 


ductive activities. can have a good 


time 
the enjoyment that the day may bring but 
with the firm conviction that thereby we 


will be quickened to more profitable and 


Fol 


lowing the analogy of the job in the shop 


untiring efforts of skill and alertness. 


we do actually begin the work of the year 


with the first day of it, and it behooves 
us to do that part of the year’s work as 


We 


as possible will 


thoroughly as the rest of it trust 


that our readers as many 
help themselves and help each other, not 
only to enjoy the holiday, but to get paid 
for it will 


in the strength it into 


We wish all 


carry 


future a Happy New 


their 
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Year, the precursor of a full rounded year 
of prosperous and enjoyable activity 





One Cause of Misunderstandings. 
Personal contact of employers with em 
ployees would undoubtedly do away with 
many of the present day labor difficulties, 
is now generally 


but such personal contact 


impossibl Everyone who knows any 
thing of workshops knows that a large 
share of the difficulties that constantly 


in them are due to the narrow-mind 
ed zeal or the more narrow-minded jeal 


ousy of foremen and, more rarely, of su 


perintendents. Things are often done by 
them which are not right, which the men 
know are not right, and which, if the pro 
prietor could have them fully and fairly 
presented before him, he would repudiate 
But usually no such fair and full presenta 
tion of the When 
trouble arises the man, perhaps a good 


cases can be made. 
and valuable one, smarting under a sens¢ 
of injustice, quits; or speaks his mind in 
such a way as to cause his discharge; the 
employer hears only the foreman’s side 
of the matter, and while he may suspect. 
as in fact he often does, that the man has 
not been fairly dealt with, he consider- 
that, on the whole, the foreman is as good 
a man as he knows of (or perhaps as good 
as he thinks he can afford to hire), and 
that so long as he remains in his positio1 
he must be “backed up” or the men will 
“run over him.” And so things continue 
to be done that create increasing frictio1 
and ill-will; finally resulting perhaps in a 
serious outbreak or a strike. 

In the old days, long before strikes were 
heard of in American machine shops, a 
certain lathe hand who had been working 
hard for years on piece-work and whose 


had his 


(sometimes unwilling) consent, found by 


rates been repeatedly cut with 
an inspection of his pass-book one day that 
he had been working for three weeks at 

materially lower rate than the last agree 
called 
cut without notice and without consulting 
him in the matter at all, This had been 
done by a brutal and ignorant understrap 
thought he could 
he would gain 
The owners of the busi 


ment for, 1, e., his rate had been 


per, simply because he 
and because he thought 
favor thereby. 


ness were business men possessed of con 
sciences would of course have rec 


that 


and 


ognized at once the act was not in 


accord with business principles nor with 
justice. But there was no one to present 
the case to them 

A young machinist once applied for 


job at a time when jobs were not plenti 
floor 


agreed with the fore 


ful, and was hired to do work on 


machine tools He 


man to come to work on a certain dav and 


in the interval made a journey 


] 1 
tool chest 


settle some affairs 


Having returned and secured a boarding 


place, he presented himself on the appoint 


ld 
» be told 


ed morning ready for work, only t 
that the place had been filled and that he 


was not needed. No expostulation with 
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He evi 
dently thought he had the whip hand and 
But the 
machinist went to the office and presented 


the foreman produced any effect 


‘ould do as he pleased. young 


the matter to the owner, who promptly 
“No, that is We will 
put you to work or we will pay your ex 


said: not right. 
penses in going after your tools and bring 
The 
that 


machinist went to 


the 


ing them here.” 
found 
prejudiced against him and soon quit 


foreman w: 
Th 


proprietor was fair minded, the foreman 


work, but 


was otherwise and was a trouble breedet 


A strike occurred on a street railway in 
State of New \ 


by the company discharging a m 


the irk It was caused 


tormal 


who had run a car off a switch but who 


the men claimed was unjustly discharged 


he strike caused a very large loss to the 


men, to the company and to the county 
the expense borne by the county being tha 
attending the incidental dis At the 
end the company othcials found that the 
man really had been unjustly discharged 
fact which if they could have found it ou 
in the beginning, it would obviously ha 
heen much better for all concerned. There 
ire employers who are ghiy selfi 
and who never stop to consider other 
rights unless they think they have to, but 
such men are few nd mat f the dith 
ulties of the majority w re well d 
posed toward their f ( e causes 
vv the ignorance, recklessness or mistake 
eal of men working for the position 
f more or less responsib 
He who devises L pial cnlire \ 
mning this difficulty will perform a mos 
aluable public service Mr. { pente 
Dayton, Ohio, proposed at the recent meet 
ng of the Civic Fede 1 comunitte 
board in every large manutacturing 
establishment which should have charge of 
Il such matters and which should be 
onstituted as to insure the msideration 


if both sides of threatened o1 
This 


understand it 


possible dit 
may not be the 


ficulties best plan 


but we has worked well in 


some cases at least, and it may in others 


At any rate, it deserves careful consider 
tion and a fair trial 
Want Advertisements Classified by States. 
With our past system of publishing Help 
and Situations Wanted advertisements one 


who answered such advertisements had no 


idea where the advertiser was located, and 
it thus happened that man in Maine 
who preferred to*® remain there and 


further 
Falls, answered the advertisement of a 


wouldn’t go west 


than ¢ ‘hicope < 
man 


whose shop was in Denver or San Fra 


cisco. Thus he wasted his time and post 


1 


age and the advertiser got an answer that 


was of no use to him. On the other hand, 


men looking for places often answered 
every advertisement, and it has happened 
that a man has thus found himself witl 
two acceptances on hand To obviate 
hese and other difficulties, we begin with 
this 1ss printing such advertisements un 


giving the State in which the 


der captions 
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advertiser is located. This is in 
ance with a suggestion made to that 
by one who has experienced some of the 
difficulties named, and we will have 


hope 


tendency to cause advertisers in those 
departments to receive fewer answers but 
better I 


ones, t. € ones more 


use to them 


The American School of Correspondence. 


advised of the 


School of Cor 


Our readers have been 


removal of the American 
respondence to Chicago and of its associa 
the Tech 
We are In receipt Of some recent 


publications of the school 


tion with Armour Institute of 


nology 


, including 


copy 


f the catalog, in which are given the 


ous courses of study 
Gunsaul 


is, president of the Armo 


Institute, has become an enthusiast on tl 
ubject of correspondence instruction at 
s determined to place it upon the sam 
QT ide o! scl ship and dignity as re 
dent instructio1 The idea lak 
\ rk Stric lv edu 1 na 1 ‘ 
( mere Line fees bei ay { \ 
e ne sary meet expen an 
dent e SK lving ‘ 
cl ] pon p icte { 
hows ro of} Ai 
cep up al ! ( Y 
( jp ntec t] " y 
il 1 led ] T é 
dowmet eq witl esider 
\s we have Cad nf ned ead 
ne ¢ irly por n t ( eg 
\rmour Institute may now b 
COrTresy ndencethrough the affiliate \m 
can School, and when thus ke | 
count toward the obtaining of a degree 
n engineering precisely a thoug] 
work were ck ne witl the rit 1 
mal attendance at Chicago Phi 
f the Institut laid out to accomn 
date those who can only attend evening 
ind Chicago furnishes an ample field t 


obtaining work wherewith the student may 


ipport himself while taking such a « 


Some New Things. 


POWER HACKSAW 


In this power saw the frame 


blade is supported by parallel rods or 


guides carried by a swinging frame that is 


1 ] 


hung on a bearing at the back Ot the 


crank disk \t the bottom of this frame 


a rod upon which is placed an adjustable 
weight by means of which the frame is 
turned on its support and the saw fed 


the cut By moving this weight the pre 
re on the saw 1s varied to st different 
netals The connecting rod for recipr 
‘ ng the saw is directly in line with the 
nter of the frame and the blade, thu 
suring rue, steady stroke On the 
( rn stroke the ( mm of the nnecting 
rod and « n relieve he iw and pre 
\ dragging in the « For ting 
‘ { 1 clutcl s provided, tl eiIng 
perated by a lever shown ne ef g 


pulley e saw 1s automatic \ pee 
when the cut mpleted It desire ( 
automatic stop may be set to rel ( 

w whet ] entered the w i 
tain depth When the fram ed 
CKING icve;»r ¢ tche and he d Pia 
| VIS¢ Tur shed witl the \ 

vt SW ( ) { ck n \ ( 
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38 
lrills are made. They hold drills up to %, 
¢ and ™% inch in diameter, and weigh 
espectively 14, 16 and 24 pounds 
UNIVERSAL BENCH VISE 
The accompanying half-tones show a 
iniversal vise recently put on the market 
vy the Emmert Manufacturing Company, 
f Waynesboro, Pa, This vise can be used 
1 any conceivable position and will hold 
Il classes of work. It is formed with a 
air Of rough jaws for holding cast-iron 
vork, a pair of smooth jaws for finished 
pieces and a pair of projections or bosses 


for carrying jaws for holding taper, round 


ind other work. In Fig. 1 the vise is 
shown in its normal position. In Fig. 2 
it is shown swung up in the frame and 

















FIG. I. UNIVERSAL VISE, 

lamped, with its screw in a vertical posi- 
This view gives a very good idea 
arrangement of the 
The movable jaw has a cylindrical body 
or shank which passes through a_ hub 
formed on the stationary jaw; the vise 


tion 


of the general vise. 


body is bored out to form a bearing for 





7 
j 
| 
| 
G. 2. UNIVERSAL VISI 
his hub and the hub and jaws can be 
rotated to any desired position, The body 
of the vise or the block which carries the 


aws fits in a frame which is arranged to 


swivel on a plate placed on the bench. 
Che frame is slotted, as shown, to receive 


bolt upon which the body is hung and 
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by means of a nut and handle (not shown 
in this view), the bolt is tightened and the 
vise clamped in any desired position in the 
shows the manner in which 


Fig. 3 


frame 
taper work is held in the vise, and Fig. 4 


shows the jaw used for holding a ring 


the jaws illustrated, a pair 


In addition to 


J 

FIG. 3. HOLDING TAPER WORK 
for holding copper, a pair of pipe jaws, 
and a pair grooved for round work are 


furnished with the vise 


We have before us the full report of the 
Contest Committee of the Automobile Club 


of America which had charge of the 500 














HOLDING A 


RING 


FIG. 4. 


Ne Ww 


This con 


mile Contest between 


York and Boston, last October 


Reliability 


test was conducted upon principles which 
seem likely to become the model for fu 
We 
} 


Dut it 1s su 


contests of the kind 
detail, 


ture 


cannot go 
t 


over the matter in 1 


cient to say that the rules were formu 
lated with a view to showing just what the 
various machines could be depended upon 
to do under ordinary touring conditions 
kept under 


Che speed was moderate and 


strict control; each operator had with him 


an othcial observer who noted every stop 


for any purpose and all the particulars 
about it. There were 49 gasoline-driven 
cars; 6 of these made no stops for any 
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cause due to defect or failure of the ma 
and of the stops made by the others, 
of trouble 


chine; 


26 per cent, were on account 
with the ignition, If per cent. water cir 
culation, 10 per cent. stalled motor, and 
10 per cent. tires. There were 18 steam 
cars, 2 of which made no stops. Of the 
tops made by the others, 75 per cent 
vere on account of water r gaso 
ne, Q per cent. tire troubles Chus. 
seen that the tire troubles were only 
tbout one-tenth of the others on bot! 
classes of machines. There were a numbet 


French 


and 


in the run, but the performance: 


of high-class very expensive 
machines 
warranted the 


their 


of the American machines 


committee in specially mentioning 


success 


Technical Publications. 


Phe How and Why of Electricity.” By 
C. T. Child. 127 5%x7%-inch pages, 
with 39 illustrations Che Electrical 


Review Publishing Company, New York 

Price, $1.00 

his is a posthumous work by the late 
talented and lamented technical editor of 
Electrical Review. It is 
rare faculty of the profound 


the an illustra 
tion of the 
mind to put into the simplest language the 
fundamental facts and theories of a great 
In singularly compact 


branch of sciencs 


language which can understand, 
the reader will find these facts and theories 
the their 


most of 


anyone 


essentials of 
the 


together with ap 


industrial pur 
Of 


consideration 


plication to 
poses to which they have been applied 
course, In a book of this size, 
of details is impossible, but, whether con- 
sidered as a source of information regard 
ing principles for the general reader or as 
for those who wish to 


a starting point 


with a technical study of the 


subject, the book can be unreservedly rec- 


follow. it 


ommended 





Personal. 


M. who has for 
vears been at the head of the gage depart- 
ment of the Pratt & Whitney Company, 


has retired from that position and is at 


George Sond, many 


present taking a rest. We cannot learn 
what Mr. Bond’s plans for the future 
My be 

Mr. A. Kennedy Ashworth, formerly of 


the firm of D. Ashworth & Son, consulting 


steam engineers, and later for a number 
of vears in charge of the engineering de 
partment of the Pittsburgh Gage & Supply 
accepted se 
vice as of the Under 


Feed Stoker Company, with headquarters 


Company, Pittsburgh, has 


assistant manager 
the Marquette Building, Chicago, after 


Teyevay 
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Obituary. 


Perkins Tyler died in this city 


William 
December 27, 1902, fifty-two years old. Ih 
1888 he founded and became president and 
general manager of the Tyler Tube and 
Pipe Company and the Tyler Rolling Mills, 
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of Washington, Pa., and built up the town 
Tylerdale, a suburb of Washington. 
said to have been the originator in this 


He is 


country of the old Egyptian manufacture 
yf charcoal iron for boiler tubes 





Commercial Review. 
New York, Monday, December 29 
| he 


chinery circles reflected the 


month of the year in ma 


1 
ciosing 
dullness which 
ber 


usually prevails during Decem There 


are some houses who report no diminution 


in the amount of business they did, by 
way of comparison with former months, 
but they form the exception. With the 
majority of concerns, the month was not 


Novem 


ber, for example, although the orders re- 


productive of as much trade as 
ceived by them gave general satisfaction 

Perhaps there 
that 
Personally, we believe, the tendency to re- 


was no month of the year 
brought forth so few large orders 
gard these as a sure indication of activity 
should be discounted, One order for $10, 
000 may have much to recommend it, par- 
ticularly in the matter of saving labor in 
obtaining and executing it, but five or 
ders covering a similar amount can repre 
sent the same margin of profit, even though 
they are harder to get and more difficult 
to fill, We know of a wood-working ma 
chinery house, for illustration, which took 
five orders a few days ago, and yet their 
total aggregate was only $1,000. It was 
De 
cember was chiefly notable, and which was 
taken on the theory of “small 


thankfully received—large 


business of this character for which 
favors 
ones in propor 
tion.” 

But the month was especially notable in 
the unmistakable evidence it gave of some 
excellent trade to come. As we have al- 
ready pointed out, it showed that there are 
many projects impending which will neces- 
sitate the purchase of machine tools on a 
large 1903, 
which ought to insure good trade through 
out it. 

During the week which has just elapsed 


scale in and of conditions 


the balancing of the books for the year 
kept office forces pretty well occupied. It 
is gratifying to note that there isn’t a sin- 
gle machinery house, so far as we have 


been able to ascertain, which cannot not 


only report a profitable year, but show 


that its business has increased greatly by 
way of comparison with the vear that pre 
the in 


Various estimates of 


} 


ceded it. 


creases are given, but the smallest named 
is 20 per cent., while we know of one reli- 


ible house, extremely modest in announcing 


its achievements, which says its business 


has increased some 50 per cent. At any 
rate, everybody in the machinery business 
seems to have been basking in the sun- 


shine of prosperity during 1902 

What will 
the 
machinery 


1903 bring forth? This is 


comes home to the 


question which 


merchants’ “bosoms and busi- 


ness’’—to use a phrase of Bacon’s—at this 
Whil 


time. seeing the end from the be- 
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ginning is a divine and not a human facul 
ty, still “‘coming events cast their shadows 


before them.” In previous issues, we 


enumerated some of the shadows which 


now appear on the machinery horizon, and 


we have only to reiterate what we hav 
said before, that they give every indica 
tion that the new year will closely follow 


far 


machinery 


in the footsteps of its predecessor, so 


as insuring propsperity in the 


industry. Ill omens have not made theit 


appearance as yet, and truth compels the 


statement that the advent of no new year 


has been made under such extremely fa 
vorable surface conditions, as regards the 
outlook for the machinery trade, as the 
a reality with the pub 
We Say 
fact, that there is 
always a tendency to take too rosy a view 
of the 


market, particularly at this time, 


one which will be 


lication of this number this with 


a full realization of the 


trade in the machinery 


We trust 


future of 


that the expectations entertained of good 
business during 1903 will be more than 
realized, in which case we will esteem it 


not only a pleasure, but a privilege, to 
record them 
Manufacturers of 


were pleased with the action, on last Fri 


electrical machinery 
day, of the Board of Estimate of the City 
of New 
the New Railroad to substi 
tute electricity for New York 
city to Croton, N. Y., a distance of about 


York in approving the plans of 
York Central 
steam from 


5 miles. The improvement will cost about 


3 
$25,000,000, and the lowest estimate of the 


probable outlay for equipment made by 
Before the neces, 
drafted, 


will 


the trade is $6,500,000, 
sary specifications can be how 


ever, the State Legislature have to 


give its consent also Favorable action 
by the city authorities having been ob 
tained, similar treatment at the hands of 
the legislature is regarded as a foregone 
conclusion, by both the company and the 
trade, early in the new year 

Max Daunert, the manager of the New 
York office of the well-known European 
Schuchardt & Schutte, 
home recently from a ten weeks’ business 


Mr has the 


machine trade of 


firm of arrived 


Daunert 
tool 


trip to Germany 
reputation in ‘ie 
being very well posted on foreign condi 
tions in this line, and his observations 
are of interest 


Mr 


ie industrial 


abroad, therefore, 
“On _ the 


the 


Daunert to 
° 
depression in 


whole,” said 
writer, 


Germany is not as acute as it has been, 


although at the same time business is fat 


from being what it should be. Trade in 
machine tools Germany still continues 
dull. Such sales as are being made are 
simply going toward the reduction of sur 
plus stocks \s 1s generally known, ma 
chine tool establishments in Germany have 
not*been operating to the extent of their 
full capacity for some time, and are no 
now. There isn’t one of them which ha 
not reduced its working force, and thus 


curtailed its production. So far as Amet 


machine tools in 


ican Germany are con 


cerned, there is nothing to add beyond 


39 
what is universally known. On heavy ma 
chine tools the Germans can easily outsell 
their American competitors, while on light 
machines they have an adv intage alse 
particularly wher desired is 1 

ck gel i Altogether 
\ 1 on the part 
ft the Amer n manufacturer to compete 
German yetitor ittended 
ny cul vhich are hard t 
er f ine | ) le at al 
W he \l 1) t 1 wa 
led I ( n I m Grer 
ny d el dus 
y tne Pp e to then 
he d 
One ot { ‘ ns 1 tl 
(serm way 1) cy Tea 
ly ir il d n < gy re ip to t ike 
more pessil view of them than con 
ditions really warrant. On the other hand 


ings is either 





in America the dark side of 


not see t all, or, if it is, not openly 
proclaimed; hence trade reports here are 
likely to be more optimistic than they 
really should be But business condition 
in Germany are getting better, and eacl 


day that passes Offers more hope for their 


improvement than its predecessor. Take 
he electrical industry in Germany. Tw 
of the largest companies have already 
pooled issues, thus giving a better tone 
to the market German iron 1s meeting 
with considerable favor in America, as 
published reports show. There was a time 
when the American manufacturer of ma 
chine tools claimed that one of the rea 


urpass¢ d the Ger 
} 


sons why 


his product 


man tool in merit was because the Ger 


iron of which good cast 
N WwW 


(German 


mans hadn't the 


ings were made \merican manu 


facturers are iron in their 


using 
tools, with gratifying results, according t 


admissions.” 


their own 

Mr. Daunert’s firm recently opened at 
office Mil in, and have plans under way 
for opening more branch offices on the 


Continent 
O. W. Bain, at 


tramway 


1 electri engineer rep 


New 


announced 


system of the 


resenting the 


South Wales Government, has 


that he will place an order with the West 
inghouse Electric & Manufacturing Com 
pany for electrical equipment which will 
iggregate over $2,000,000. The equipment 
will cons f seve | 9,000 horse-power1 
gine Y ng cde \ . and alt brake 
with which the electric lines’ will be 
q pre 
The | g Q \\ } throug 
local representative, | H. Ludeman 
f wz ( dt street received an or 
d f 00 Mower compound 
mice g eng I. Berg & 
( ) ge,N.J. 7 ler nteresting 
from the fact that pany had th 
‘ f , ne nder con 
derat I but nn cle 
ded to g engineer clain 
g they nore efficient in the lon 
run, and far le 1 
The B kly | é failway Com 
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pany has given an order to the Westing- 
house Electric & Manufacturing Company 
for 210 multiple train control equipments 


which will be used for the operation of 
electrically propelled trains on its lines. 
The installation will comprise what is 


known as the Westinghouse Multiple Train 
Control the 
f compressed air for moving the current- 
electro-magnetic 


System, which involves use 


controlling apparatus, 
valves governing the admission of air to 
the controlling cylinders and low voltage 
electric circuits running from car to car 
for controlling the action of the magnet 
valves 

The 
for power 
New York Edison Company to make ar 
rangements for generators, rotary 
The Stanley 


demands 
the 


constant growth of the 


has made it necessary for 
new 
‘onverters and transformers 
Ilectric Manufacturing Company has se- 
New York office, this 
mportant contract, which is notable not 
the total 


cured, through its 


nly on account of amount in 


because of the unusual 
The first the 


for four 2,000-kilowatt S. K. C 


volved, but also 


ize of the units. item in 


ontract 1s 
converters 


rotary The transformer equip 
| 


ment to accompany the same consists of 
twelve 800-kilowatt S. K. C. static trans- 
formers of the air-blast type and fou 


auto-regulators. As is generally known, 


the largest rotaries hitherto built are the 
1,500-kilowatt units in the Manhattan sub 
tations, and therefore the construction of 
those of 2,000 kilowatts capacity marks a 
distinct advance in the art 

the calls for ten 


In addition, contract 


1,000-kilowatt S. K. C. rotary converters 
with thirty 4oo-kilowatt S. K. C.. static 
ransformers of the air-blast type and ten 
\uto-regulators. The above apparatus is 
to be placed in various sub-stations of the 
I-dison system, Furthermore, the Stanley 
Klectric Manufacturing Company are to 
furnish three new generating units for the 
Waterside Station. 


be 3,500-kilowatt, 25 cycles, three-phase, 


The machines are to 


alternating-current generators, direct con- 
nected to .engines working at 75 revolu- 
tions per minute. 

Che Pittsburgh Coal Company has given 
for six horse-power tubular 


order 150 


boilers destined for its various mines to 
the Pittsburgh Gage & Supply Company, 
Pa. The Penfield Coal Com 


pany, Penfield, Pa., has also placed order 


Pitsburgh, 


for one 40 horse-power Chandler & Tay- 
lor engine and one 50 horse-power hori 
-ontal tubular boiler to the Pitsburgh Gage 
& Supply Company, Pittsburgh, Pa. 

The Union Abattoir Company, of Balti 
large additions to the 


more, 1s making 


electrical equipment used for power dis 


tribution in its plant. A 200-kilowatt 7,200 
alternations two-phase engine-type gener 
itor, with exciter, and two 40 horse-power 
type “C” motors have recently been pur 


chased from the Westinghouse Electric & 


Manufacturing Company. 
The York Manufacturing Company, of 
York, Pa., 


builders of refrigerating appa 
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ratus, are equipping their works for elec- 
tric power distribution, and have recently 
purchased from the Westinghouse Electric 
& Manufacturing Company a number of 
direct-current 220-volt motors. 

A striking evidence of business activity 
in the United States at the present time 
is found in a comparison of pig-iron sta 
tistics of the year just ending with those 
of earlier years, as compiled by the Treas- 
ury Bureau of Statistics. Recently pub- 
lished estimates of the production of pig- 
iron in the United States during the cal- 
endar year 1902 put the total production 
at 17,500,000 tons. This is an increase 
of nearly two million tons over last year, 
and is more than double the production 
three times that of 1886, four 
times that of 1881, six times that of 1879, 


of 18606, 


eight times that of 1875, ten times that 
of 1872, and twenty times that of 1865 
The steel production of the year is esti 
mated at 15,000,000 tons, which is prac 


tically 50 per cent. more than that of 1900, 
nearly three times as much as that of 1896, 
that of 1884, and 


twenty times the production of 1878. In 


ten times as much as 
addition to this enormous production and 
increase over any earlier, the importations 
of pig iron in the year just ending art 
about 575,000 tons, which is ten times as 
great as in the preceding year and greate1 
than in of the decade, and the 
total value of iron and steel imported will 


that of 


any year 


also exceed any year during the 
decade. 

A statement recently published by the 
the American Iron & Steel 


indicates that of the 15,878,- 


“Bulletin of 
Association” 
354 tons of pig iron produced in the United 
1901, 6,803,988 tons were pro 
duced by the United Steel Cor 
poration and 9,074,376 tons by independent 


States in 
States 


companies 

growth in the pro 
duction of the United 
States placed the United States several 
the head of the 
list of iron-producing nations, but has now 


This phenomenal 


iron and steel in 


years ago at world’s 
made its production greater than the com- 
bined production of the United King lom 
and Germany, those countries being by far 
the largest iron producers of the world, 
aside from the United States. The total 
pig-iron production of Germany in I9go1 
was 7,856,149 metric tons and that of the 
United Kingdom 7,928,647 long tons, mak 
ing the combined production of these two 
countries in 1901, 15,600,000 long 
which is slightly less than the 1901 produc 
tion of the United States. The figures 
showing the production of these two coun 


tons, 


tries covering the first half of 1902 fully 
justify the statement that the production 
in the United States in 1902 will also ex 
ceed the combined production of England 


and Germany 


CHICAGO MACHINERY MARKET 
Pointing to a large mail that had been 
opened and was lying unanswered on his 


desk the morning after Christmas, one of 
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the prominent sellers of machine tools of 
Chicago remarked: ‘That mail is large 
enough to be satisfactory any day of the 
year. It The 
holidays do not seem to be making any 
The first ten days 


contains lots of business 


difference this year. 
were excellent, then came a week or ten 
days of a lull, but since then trade picked 
up sharply and the month promises to go 
out with more than the average monthly 
business to its credit.” This 
trade is corroborated in every particular 


report of 


by a half dozen other machine-tool repre 
sentatives on the street. December 1s 


showing up with a larger volume of trade 


than November or than was closed during 


the final month of 1901. 
Another representative reports that trade 
is picking up remarkably well. It had 


l many years that 


been his experience in 


machine-tool buyers usually put off in De 
cember the purchase of machinery until 


the new year, wherever that policy is pos 
sible and he explained the present activity 


on the theory that the buying manufactu 


rers had more business of their own than 
they could take care of and that they had 
to have more tools. Quick deliveries wert 


called for in the great majority of in 


\ few had asked that shipment 


stances 


be deferred until January, but they wert 


in the small minority 

Still another seller, the representative of 
a large New England manufacturer, said 
“Trade is the same as it was last July 
and August There was then no dullness 
though dullness usually comes in mid 
summer, and there is no dullness during 


this holiday season, though ordinarily there 


is little trade to be expected at this time 
of year. It certainly looks like a good 
business for next year.” 

The bulk of this excellent trade on 
sists of small or medium-sized orders 
There has been comparatively little trad 
ing of unusually large size during the 


month. Only an occasional inquiry ap 


pears for an output that runs up to several 
thousand dollars. The activity permeates 


all portions of the industrial world 


The same satisfactory conditions -apply 
to wood-working machinery. The H. B 
Smith Machine Company has received this 
month orders for four complete outfits, 


two for Chicago delivery and two for the 
West or 


accustomed to 


Southwest. 
the 


Buyers are becoming 
practice of ordering 


their needed machines in advance and de 





liveries require just about as much time 
as they have required for some months 
past 
Quotations. 
New York, Monday, December 20 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows 

Norther: 
No. 1 X $23 25 (W$24 75 
No. 2 X.. 22 00 @ 22 75 
No. 2 plain 21 00 @ 21 75 
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Southern: 
No. 1 
No. 2 
No. 3 
No. 4 
Bar Iron 
mill price on dock, 
load lots. 


2.15 @ 2.30c. 


Foundry. . 23 25 @ 23 50 
Foundry. . 22 25 @ 22 50 
Foundry. 21 50 @ 22 50 
Foundry.... . 20 50 @ 21 50 
brands, 


Base sizes—Refined 


1.95c. upward in car 


Smaller quantities from store, 


Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 1oc. and up 
ward. 

Machinery Steel — Base sizes — From 
store, 2.10 @ 2.25¢ 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 115g @ 
1134c.; electrolytic and casting, 11 a 
11yec. 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 2634 @ 26! 2c 

Pig Lead—4.10 @ 4.12!oc., in 50-ton 


Spelter—434 @ 47sc 


Antimony — Cookson’s, 8144 @ 87¢c 


Hallett’s, 74% @ 7'%c.; other brands, 63 


4 


Lard Oil—Prime City, 87 @ 90c., ac 
« / 


cording to brand and quantity, ranging 





from one barrel up to large lots 
Manufacturers. 
( W. Bingham will build a flour mill at 
Mount Morris, N. ¥ 
The Waterloo (Ia.) Rapid Transit Company 


s building machine shops 


The North River (N. Y.) Garnet Company 
s erecting 2a new 200-ton mill 

Kdward Boehan, of Virginia, will put in 
machine shops at Cuthbert, Ga 

Phere is an attempt to establish a muni 


ipal asphalt plant in Pittsburgh 


It is proposed to erect a new building at 
the Gainesville (Ga.) Cotton Mills 
The Indianapolis (Ind.) Abattoir Company 


s to make plant. 


improvements to its 
Tie Bauer Machine Shops Kan 


sas City, Mo., 


Company, 


will erect a new building 
At Atlantic, Ia.. S. G. Hunter will 


$4x100 feet, for foundry purposes. 


erect a 


building, 


New Castle, Ind., hopes to secure the Big 
Four car shops, now stationed at Moores 
field. 

Fire, December 26, damaged the property 


of the Vaughn Machine Company, at Peabody, 
Mass 


A contract has been let for enlarging the 


Queen City Knitting Mills, Elmira Heights, 
N. ¥. 

Ground has been broken at Chester, Pa., for 
the new plant of the American Conduit Com 
pany. 

The Star Electric Company, Binghamton, 
N. Y., has plans to double the capacity of its 
plant. 

Horn Bros. Mfg. Co., Chicago, furniture, is, 


we understand, about to build a new factory 


addition 


The T. B. Layeock Company, Indianapolis, 


Ind., has received a permit to erect a foundry 
building 

The contract has been let for an addition, 
500x100 feet, to the Milford (Mass.) Iron 


Foundry 


AMERICAN MACHINIST 


The Megargee Paper Mills Compony, Phila- 
delphia, is having plans prepared for a mill 
at Modena, Va 
States Enameled 
solivar, Pa., has 


the United 
opposite 


The plant of 
Brick Company, 
been gutted by lire 
are having a building erected 
Pa., for the 


Garrett Bros 


at Bridgeport, manufacture ot 


iron and wire fencing 
It is proposed to enlarge the mill of the 
Mollohon Manufacturing Company, textile 


Newberry, 8S. C. 
Winooski, Vt., 


rough 


goods, 


Tobey & Catlin, will erect a 
for the 


and other novelty 


factory manufacture of bobbins 


pieces. 
Fire has 


Crossing, of 


damaged the plant, at Grand 
the W. B. Mitchell Skein & Foun 
dry Company, Chicago, Ill 

The 


pany 


American Chair Manufacturing Com 


contemplates building an extension to 


its factory at Llallstead, Da 


Nyack, N. Y., is to have a new machine 
shop soon, which is to be operated by Will 
iam I’. Hutchinson, of New York 

Plans have been prepared for an additional 
factory building, 25x200 feet, for the Am 
ican Harrow Works, Detroit, Mich 


Machine 


turbine watet! 


The Clark 


turer of 


Company, manutac 


wheels, Turners Falls, 
new shop 


Works, of Erie, VPa., 


branch factory in 


Mass., is about to build a 


The Standard Button 
proposes to establish a 
Little Rock, Ark., if the 
rants it. 


supply of 








Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line, each insertion Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issuc 


inswers addressed to our care will be for 
warded 
Grant. Gears. See upper corner, page JO 
Caliper cat. free. KE. G. Smith, Columbia, Ia 


See the Lowe test indicator, page 136 
Emmons Collins, Chicago 
Wal.M.Wks.,Waltham,Mass 


machine I 


Stamping Dies 


Punches & dies 


German patents of tools bought by 


X. X., AMERICAN MACHINIS1 
Wanted—Improvements in grinding machi 
ery. Address Box 1435, Providence, 8. I 


Light and fine mach'y to order: models and 
work specialty. bk. O. Chase, Newark, N. J 

Working drawings for special machinery, 
patent articles, et Geo. M. Mayer, M. E 
Monadnock, Chicago 


designed and con 
Sole Cutting Ma 


Automatic machinery 
structed by the Wellman 
chine Co., Medford, Mass 

Wanted—One pair of 6 ft 
second hand, capable of rolling % 
402, AMERICAN MACHINIST. 

An experienced engineer will perfect, sim 
plify or improve upon articles of manufacture 
Address Box 340, AMERICAN MACHINIST 

Wanted—A man who has had experience in 
gray iron foundry, with some capital; a very 
rare opportunity. Address Box 385, Am. M 

Liberal machinery salesmen 


rolls, new ol! 


plate tOX 


commission to 


to handle, as a side line, the Hartford Bench 
filing machine Kinsey-Burt Co., 136 Liberty 
st.. New York 

Machinists—-Send 5 cents in stamps for 


steam, 
Address 


blueprint table of U. S. standard gas 
and water pipe. giving tapping sizes 
k. E. Meyer, Allegheny, Ia 

Wanted A large 
or light automatic 


contract to build medium 
machinery we have the 


plant, the experience, the capital: cam cut 
ting a specialty we make the best adjust 
able reamers Ort Mergenthaler Company, 


Baltimore, Md 

Liberal commission to machinery 
able to handle, as a side line, machines 
able for use by railroads, machine 
saw and planing mills and by all manufac 
turers of wood and metal Address Box 241, 
AMERICAN MACHINIST 

rhe annual 


salesmen 
suit 


shops, 


stockholders of 
election 


meeting of the 
the Hill Publishing Company, for the 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Pulitzei 


11 
Building, 63 Vark Row, in the ts New 
York, on the 12th day of January, 1903, at 12 
o'clock noon. F. R. Low, Secretary 
The Derry-Collard Company rhe annua 
meeting of the stockholders of this company 


for the election of directors for the ensuing 
year, and for the transaction of such other 
business aS may properly come before the 
meeting, will be held at the company’s office, 
Nos. 256-257 Broadway, Borough of Manhat 
tan, New York City, N. Y., on Tuesday, Janu 
ary 13, 1903, at six o'clock in the afternoon 

Dated, New York City, Wecember 20, 1902 

EUGENE Berry, Secretary 

For Sale. 
For Sale—One 2 H.-l. gasolin engine 


price $50. VP. O. Box 1171, Springtield, Mass 


Purchaser for small manufacturing plant in 





Madison, Wis lot, 100x180 feet machine 
shop, 32x68, two story, with line shaft and 
gasoline powet foundry, 40x54, new moder! 
equipment good location for sale cheap 
Hart-l’arr Co., Charles City, lowa 
sound volumes AMERICAN MACHINIST ft 
sale 10 volumes (11 years), from Vol. 1, No 
1, to Vol. 11, inclusive uund in stiff board 
sheepskin corners and backs l n A No. 1 
condition $3 per \v im if sold at ones 
Address Charles Rose J ist) Park ave 
Worcest« \lass 
Wants. 
Nituation and Help Advert 
rled unde t/ head Rate Leo cunts a n 
or each insert ; 1/ if 8 words make 
epted, and i ; f l i 
The cash and cop hou be ent to wl 
is not lat tha Naturda mo no f 
the ensuing of ‘ NS i rdd 4 
to our care ‘ ard Lipp ant 
a Spee a j hi ti r replies are 
not to be f a ( hut vey ‘ ‘ not he 
eturned | not for ! ( they ill be de 
strouved oll tf not 0 etters of 
’ mimendatic thie p alue 
should not be e assed fT nnknow) corres 
pondents Ntate yee f indicate mesent 
address of advert 
° ° 
Situations Wanted. 
CONNE* 

( pee n I han designe ind dra 
man, wants position: 14 years’ expertence ! 
special macl ery na Box 17 
\ M 1INIS 

ASSACI 
‘ erienced In pumy \\ h i 
‘ lé I 1 compressors 
60, AMI \ MACHINIS 
s ! mg nd varied expe 
n to vel any design 
Box 3S0 \\ : MIACTIINIS! 

M. EF. and designer, with executive ability 
seeks emptoyinen of a responsible nature 
where hard work is appreciated Box 388, 
AMERICAN MACHINIST 

Position as foreman or assistant superin 
tendent of machine shop; 20 years’ shop ex 
perience 8 vears’ foreman: first-class refet 

ence Box 300, AMERICAN MACHINIST 

Mechanical engineer and draftsman, at 
present in charge of drafting office, wishes to 


change; experienced in designing and 


make a 


constructing engines, boilers and general ma 
chinery desires position as draftsman or con 
structor with engineering concern tox Soo 


AMERICAN MACHINIST 


NEW JERSEY 
Wanted Position, by experienced tool- 
make! Address Box 308, AMerR. Macu 
An Al Jones & Lamson turret lathe operator 


man of screw or other 


parts of machin 


desires position as fore 


machines making duplicate 


ery Box 384, AMERICAN MACHINIST 
NEW YORK 
Machine designer, et wants position Ad 
dress Box 63, AMERICAN MACHINIST 


Experienced graduated mechanical dr: 


man wants to change position. Box 382, A. M 
Mechanical and electrical enginee! first 
class draftsman, wants position Box 400 
AMERICA MIACHIIN " 
lirst ss toolmaker, machinist and drafts 
! I ible if designing and working out 
dea Lax 7, AM \ MACHINIS1 
Iexperie d mechanical engineer wishes t 
inves witt service In executive position 
best reference Addr Box 356, Am. M 
Mechar il draftsman, experienced in ma 
chinery, mi ind furnace worl wishes posi 
tion in the vicinity of New Yor Box 30 
AMERICA MACHINI 





42 


General foreman, age 34, responsible man 
of inventive ability, most experienced in high- 
class experimental machinery, wishes to make 
change. Box 396, AMERICAN MACHINIST. 

Al mechanic of 10 years’ practical experi- 
ence in machine, pattern shop and foundry, 
up to date and a hustler, able to handle men, 


wants a position. tox 391, AMER. MACH. 
Al metal patternmaker, with 8 years’ ex- 
perience on gated wood and metal patterns 


machines and 
tox SOY, 

A competent 
change : 


for molding 
position. 


bench work, wants 
AMERICAN MACHINIST. 

shop superintendent 
experienced in both 


wishes a 
manufacturing 


and building machinery; machine tools, gas 
engines, and air compressors. Address Box 
361, AMERICAN MACHINIS1 


A thoroughly competent man of experience 
desires position as superintendent or fore 
man in machine shop; past 2 years as sup’t in 
electrical line. Aduress “Superintendent,” 
care AMERICAN MACHINIST. 

Mechanical engineer, technical graduate, 
chief draftsman, inventor and supervising en 
gineer, with 10 years’ experience on high- 
grade general machinery and power plants, 
desires a change. Tox AMER. MACH. 

Engineering graduate, practical machinist, 
desires to better himself; age 29; 2 years’ 
assistant exchange manager, N. Y. Tel. Co.; 
now employed in N. Y. city; capable; high 
character. “Energetic,”” care AMER. Macu. 


PENNSYLVANIA. 
Position as superintendent or manager 
references. Box 383, AMER. MACHINIST. 
Mechanical engineer, general work, desires 
position as assistant superintendent or chief 
draftsman. Box 359, AMERICAN MACHINIST. 
Position by up-to-date foundry foreman; 
have had charge of snop for past 8 years, on 
heavy and medium machinery castings, but 


; Al 


wish to make a change the fifst of year. Box 
394, AMERICAN MACHINIST. 

A practical superintending engineer, of 
many years’ experience, is open for an en 


gacement; skilled in designing, invention and 
difficult machine construction; experienced in 


modern shop practice; capable executive in 
the organization and handling of men and 
appliances; highest references given. Address 
Box 386, AMERICAN MACHINIST. 
TEXAS. 
Mechanical Draftsman.—Young man of 4 


years’ experience in Texas land office, desires 
position as mechanical draftsman, tracer, 
colorer, etec., in a northern firm; best letters 
and references. Amos Wynne, 305% East 9th 
st., Austin, Texas. : 


WISCONSIN, 

Mechanical engineer, college graduate, ex- 
perienced designer of gas engines and gas 
power plants, general engineering and modern 
shop management, seeks position as superin- 
tendent, chief engineer or head draftsman. 
Address Box 341, AMERICAN MACHINIST. 


Help Wanted. 


CANADA. 
Wanted—Foreman, responsible and experi- 

enced man to produce light interchangeable 

work ; modern tools and shop; state fully ex- 


perience and— compensation wanted; refer- 
ences. Box 3/0, AMERICAN MACHINIST. 
Wanted—tFirst-class engineer and drafts- 


man; technical graduate preferred: one with 
experience in water wheel, pulp and saw mill 
work; state age. experience and wages wanted. 
Address Box 362, AMERICAN MACHINIST. 








AMERICAN MACHINIST 


for 
large works in Canada who manufacture all 


Assistant mechanical superintendent 


kinds of castings, machinery, pumps, water- 
work supplies, railway work and general forg- 
ings; state experience, age and salary ex- 
pected. Apply, giving references, to Canada 
Foundry Co., Limited, Toronto, Canada. 


COLORADO. 


Wanted—A good, experienced machine shop 
foreman, for shop connected with steel works 
and employing about 125 men; must be accus- 
tomed to handling men and turning out gen- 
eral machinery, including engine work; ad 
vise experience and salary expected. Address 
If. H. A., care AMERICAN MACHINIST. 


MICHIGAN, 


Wanted—-Foreman; must be thorough me 
chanie, with executive ability as to the dis 
cipline of help and accomplishment of work ; 
state references and wages expected; location 
West Detroit, Mich. Audress Box 387, Am. M. 


NEW HAMPSHIRE, 


Wanted—An experienced mechanical drafts- | 
man for a permanent position with a rapidly 
growing company manufacturing paper ma 
chinery. Box 350, AMERICAN MACHINIST. 

NEW JERSEY. 

Wanted—First-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N, J. 

Wanted—Draftsman, experienced in print 
ing machinery; state age, amount of experi- | 
ence, salary expected, etc. Box 604, Plaintield, 
N. d. 


Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 


wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 
Superintendent Wanted.—Auto truck com- 
pany wants experienced man; young one pre- 
ferred; must be a hustler; good opportunity | 
for the right party. Address ‘‘Hustler,” care 
AMERICAN MACHINIST. | 


NEW YORK. 


For positions, send stamp to the New York | 


Engineering Agency, 35 Warren st., N. Y.,| 
for registration blank. 
Wanted—A first-class toolmaker to take 


charge of tool department; one accustomed to 


bicycle work. Address Day Mfg. Co., Lake 
View, N. Y. 
Foreman patternmaker wanted on valves 


and fittings ; excellent opening for right man; 
state fully age and experience. V. M. C., care 
AMERICAN MACHINIST. 

Wanted—Lathe hands and _ machinists; | 
good wages and steady work to competent and | 
reliable men; location near Albany. Box 355, 
AMERICAN MACHINIST. 

Wanted—First-class, all-around toolmakers, | 
capable of working from blueprints; steady 
position and good wages to right men. “B.,” 
care AMERICAN MACHINIST. 

Wanted—A good screw machine hand, to do 
work himself and have charge of a number of | 
machines: steady work. Apply Louis T. 
Weiss, 286 Graham st., near De Kalb and 
Franklin aves., Brooklyn, N. Y. 

Wanted—A live, energetic salesman to sell | 
small sized gas and gasoline engines; salary | 
or commission to right party; give age, ex- 
perience and terms. Address J. M. H., care 
AMERICAN MACHINIST. 

Wanted—Brass foundry foreman, under- 
stands up-to-date appliances ; man experienced 
in the steam-fitting supplies preferred; in re- 
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plying state where employed, married or single 
and wages expected. C. V. K., care Am. M. 
Wanted—A competent man to sell furnaces 
and furnace equipment; must have good me 
chanical ability, be able to make complete and 
accurate sketches and be a hustler; references 


required. Address *“‘Furnace,’’ care AM. M. 
Ilonest, intelligent, strong, active man 
wanted as warehouseman in steel warehouse, 


New York city; to receive attention, state 
experience, age and wages expected. “Steel 
Mfr.’s Warehouse,” care AMER. MACHINIST. 


Wanted—Foreman; responsible and experi- 
enced man to produce light interchangeable 
work; shop is equipped with new and highest 
grade tools; just starting to manufacture; 
good chance for right man. Address Box 291, 
AMERICAN MACHINIST. 

Wanted—Foreman to take charge of large 
iron foundry with capacity of 150 tons per 
day; must be thoroughly familiar with all 
branches of foundry work and capable of 
handling large numbers of men. Address, 
stating age, experience, salary expected and 
references, R. L. A., care AMER. MACHINIST. 

Toolmakers wanted; first-class men that 
ean furnish reference as to ability in high- 
grade work, such as sub-press, dies, experimen- 
tal and watch lathe work, fitting and align- 
ment on special automatic machinery, metal 
patterns, gages, etc.; highest wages paid in 
the trade; in well equipped factory, 20 miles 
from City Hall, N. Y.; personal interview in 
city. Address “Permanent,” care AM. MACH. 

OHIO. 

Wanted—aA bright, young, energetic lathe 
man, to take charge gang of small lathes. Ad- 
dress, giving age, references, salary, “‘Hender- 
son,’ care AMERICAN MACHINIST. 

Wanted—An experienced mechanic; one 
able to operate automatic machinery, design 
and build labor-saving machinery and to take 
charge of repair work in a nut and bolt plant ; 
prefer young man with experience in this 
line: state age, experience and wages wanted 
by the month. Address Box 273, Am. M. 

PENNSYLVANIA. 
Wanted—Two or three draftsmen on misce!l- 


laneous work. State fully age, experience, 
salary, ete. Box 364, AMERICAN MACHINIST. 
Wanted—Two or three first-class drafts- 


men, on general heavy mill and power-house 
design: give full particulars and salary. Box 
365, AMERICAN MACHINIST. 

Wanted—Young man, good letterer, able to 
read drawings, to work on card index and rec- 
ords in drafting room; state age, experience, 
references, salary, ete. Box 352, AM. MACH. 

Wanted—First-class mechanical draftsman, 
familiar with designing work of the heavy ma- 
chine tool type. Apply or address Chief Drafts- 
man, Room 1719, Frick Building, Pittsburg, 
Pa. 

We are constantly increasing the scope of 
our work, and invite application for posi- 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies. 
Address The Westinghouse Machine Company, 
East Pittsburg, Pa. 

WISCONSIN. 

Wanted—First-class patternmakers who 
have had not less than 10 years’ experience in 
first-class shops, preferably on machine tool 
work: only married men who are sober, in- 
dustrious and money-saving need apply; 
shop is completely equipned with best ma- 
chinery ; the highest obtainable wages will be 
paid to the right kind of men, who are the 
only kind we want: steady work; shops are 
located in middle West. Address Box 401, 
AMERICAN MACHINIST. 
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Corte @ Cartis Co....... .. 96! Hurlbut-Rogers Machine Co 86 
Corus &@ Ce. Bite Oe..... « 143 
Cushman Chuck Co... 124)! Ingersoll Milling Mach. Co...127 
Ingersoll-Sergeant Drill Co...135 
Dallett & Co., Thomas H....136)| International Corres. Schools. 99 
Davis Machine Co., W. P..... 27| Iroquois Machine Co........150 
Dawson Mehry. Co., J. H....147 
. f£. 0 Qe 135 | Jacobson Machine Mfg. Co.... 22 
Derry-Collard Co............ 129; Jantz & Leist Electric Co 139 
Detrick & Harvey Machine Co. 22} Jeffrey Mfg. Co., The.. 146 
Diamond Drill & Machine Co. 22) Jenkins Brothers..... aina eee 
Dickinson, Thos. L.......... 22 Johnson Lumber Co. 118 
Dixon Crucible Co., Joseph...132| Jones & Lamson Ms achine Co. 
Dreses Machine Tool Co..... 100 34 and 8S 
PE GR acawces ovweane 129 


Ecke Dynamo & Motor Works.138 


Eclipse Automobile Co....... 148 
Elmes Engr. Works, Chas. F..116 
Elyria Engine Co............ 97 | 
Errington Auto. Tap & Die €o.125 
_ Lr... eee 149 
i * a 131 
Evans Friction Cone Co...... 124 
Excelsior Needle Co...... 127 
Paeivbamkes Co... ..cccccseocs 146 
Falkenau-Sinclair Mach. Co.. 22 
Faneuil Watch Tool Co...... 150 
Farrel Foundry & Machine (0.133 
Fawcus Machine Co......... 90 
Pe Oe WE a csceseasencses 144 
Federal Mfg. Co............ 83 


Fellows Gear Shaper Co...... 92 
Fenn-Sadler Mach. Co 
Flather Planer Co., } 
Foos Gas Engine Co......... 97 





Kelly Machine Co., R. A..... 13 
Kempsmith Mfg. Co...... .149 
Keuffel & Esser Co.... a ee 
Kinsey-Burt Mfg. Co.. xine ee 
Knecht Bros. Co..... = 116 
Knell Air Brake Mfg. Co. 137 
Oe Ee ae 111 
Law, Jr., Jesse L.. 148 


Machine Tool Co., 
.....26 and 4th Cover 
, + =e o oohae 
Engineering Co. 115 


Le Blond 
I ~ 


Le Count, 
Link-Belt 


Lodge & Shipley Mch. Tool Co. 4 
Lombard & Co....... ..142 
Long & Allstatter Co. 118 
Loop Lock Machine Co. 85 
a" S | (ee 136 
Lubriphite Co., The...... 149 
Lunkenheimer Co., BE c6sces Oe 
Lyon Metallic Mfg. Co .131 
McCabe, J. J.........29 and 146 
Machinery Exchange. 145 
Maris Bros........ ..143 
Marshall & Huschart Ma LX h. Co.147 
Marston & Co., J. M 120 
oe 6 ‘ ookaee 
Mechanical Appliance Co .140 
Merrell Mfg. Co...... ookne 
Merritt & Co. : oohae 
Messmer Mfg. Co., Ferd 90 
Mietz, August pate ia ik | 
Millers Falls Co 116 


Classified Index 





Fosdick Machine Tool Co..... 15 
Preamminm Wire. CO... ..cccccces 96 
Franklin Portable Crane & 
a SR ates 142 
c. fee ir =iblie de klieg e, 
oS ere 23 
Garvin Machine Co., The... 

148 and 148 
 -£ hee o. OE 
General Electric Co..... .. 138 
Geometric Drill Co..... 125 
Abrasive Materials 

Co., Niagara Falls, 


Carborundum 
Ms Ee 

Northampton Wheel Co., 
Leeds, Mass. 

Norton Emery 
ter, Mass. 


Emery 
Wheel Co., Worces 


Annealing Putty 


Ray Automatic Mach. Co., Cleve- 
land, O. 

Arbor Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 


Ball Bearings 
See Roller Bearings. 


Salis, Steel 
Federal Mfg. Co., 
Band Saws 
American Machinery Co., Gr 
Rapids, Mich 
Barrels, Steel 
Cleveland Wire 
land, O. 
Sars, Boring 
Cleveland Twist 
land, O. 


Cleveland, O 


and 


Spring Co., Cleve 


Drill Co., Cleve 


Underwood & Co., H. B., Vhila 
delphia, Pa 

Bearings, Oilless 

Arguto Oilless Bearing Co., Phila 


delphia, Pa. 
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PAGE 
Minster Machine Co......... 132 
Mitts & Merrill........ ae 100 
2 See 124 
Morse Chain Co.......... . 04 
Morse Twist Drill & Mach. Co. 33 
Morse, Williams & Co..... . 20 
Morton Mfg. Co........ 125 
Mossberg & Granville Mfg Co 04 
Mueller Mach. Tool Co. .125 
Murdock Parlor Grate Co 20 
Nanz & Co., H ‘ 140 
Narragansett Machine Co 143 
National Engine Co..... | 
National Machinery Co onkae 
New Britain Machine Co 120 


New England Gas Engine Co. 97 
New Era Iron Works. V4 
New Haven Mfg. Co 109 
New Process Raw Hide Co 02 
N. Y. Gear Works. ‘ v0 
Newton Mach. Tool Wks., Ine. 11 
Nicholson & Co., W. H 115 
Nicholson File Co So 
Niles Tool Works Co 16 
Nolte Brass Co.. 2o 


Northampton 
Northern 
Northern 


Llectric Mfg. Co 


1 
1 
Di mery Wheel ¢ 0.122 
1 
Engineering Works..1 


Norton Emery Wheel Co. 105 
Norton Grinding Co ; 101 
Norwood Mach. & Mfg. Co 116 
Nuttall Co., R. D 91 
Obermayer Co., The S 1338 
Oesterlein Machine Co 137 
Oo. K. Tool Holder Co 91 
Olds Motor Works 97 
Ulmstead Co., H. B 22 
Olmsted, L. H... 142 
Owen Machine Tool Co 06 
Parker Co., Chas 149 
Patriarche & Bell 133 
Patterson, Gottfried & Hunter 
Co., Ltd. a . 26 
Pawling & Harnischfege 142 
Paxson Co., J. W 21 
Pearson Machine Co 128 
Perkins Machine Co.. 95 
Phoenix Mfg. Co..... 27 


Phosphor Bronze Smelting (o.132 
Pittsburg Shear Knife & Ma 
chine Co..... 9S 


Power & Speed Regulator Co. .132 
Potter & Johnston Mach. Co.. 28 
Pratt & Whitney Co......... 

2, 3, 150 and 3d Cover 
Eeett CRUGE CO. .ccees +ve0ene 
Prentice Bros. Co.. ia 24 


Prentiss Tool & Supply Co 


31 and 146 
Q& C Co 35 
Quint, A. D 9S 
Railway Educational Assn. 135 
Rand Drill Co Sia 134 
Ransom Mfg. Co 20 
Ray Automatic Machine Co 128 
Reed Co., F. E oe OS 
teed Co... Francis ba 120 
Reeves Pulley Co 23 
Reliance Machine & Tool Co..117 
Rich, J. & G , . 2 
Rivett-Dock Co no 


1 
Robbins & Myers Co. The 1 
Rogers & Iiubbard Co., 1: 

1 
1 


Kogers Universal Cost System.132 
Roth Bros. Co. 3S 
Rogers, Boat, Gage & Drill 
Works, John M 112 
Rudder Publishing Co 131 
Rue Mfg. Co 7 
Russell, R. M 110 
Safety Emery Wheel Co 110 
Saunders’ Sons, D.. ner 96 
Saunders Mfg. Co 126 


Articles Advertised. 


Bearing Metal 


Besly & Co., Chas. H., Chicago 
Il 


Phosphor Bronze 
Philadelphia, Va 

B8elt Dressing 

Dixon Crucible Co., 
City, N. J 

IHloughton & Co., I F., Philadel 
phia, Da 


Belt Filler 


Smelting Co., 


Jos., 


Jersé y 


Schieren & Co., Chas. A., New 
York 

Belt Lacing Machines 

Diamond Drill & Mach. Co., Birds 


boro, Pa 
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PAGE 
Sawyer, Ezra , 07 
Sawyer Tool Mfg. Co 148 
Schieren & Co., Chas. A . 19 
Schumacher & Boye re 9 
Schwerdtle Stamp Co 124 
Scranton & Co., The 120 
Sebastian Lathe Co 110 
Sellers & Co., Ine., William 34 
Seneca Falls Mfg. Co 108 
Shepard Lathe Co 124 
Shultz Belting Co 24 
Sibley & Ware OS 
Simonds Mfg. Co 0 
Singer Mfg. Co 147 
Skinner Chuck Co 124 
Slocomb Co ad r 137 
Smith & Mi 120 
Speed Changing Pulley Co 131 
Sprague Electric Co 140 
Springfield Se parator Co 120 
Standard Gauge Stee! Co 138 
Standard Railway Equip. Co. .185 
Standard Tool Co 117 
Starrett Co., L. S 110 
Steptoe & Co., John 21 
Stover Engine Works 7 
Stow Mfg. Co 141 

Straley, Ilasbrouck & Schloe 
der 145 
Struthers-Wells Co 7 

Stuart’s Foundry & Mach. Co 
ith Cover 
Syracuse Twist Drill Co 120 
Tanite Co 137 
Thompson, Hugh L 136 
Tindel-Morris Co 144 
Toomey, Frank : 147 
rrautwine, Jr., John C 110 
Triumph Electric Co osoken 
Troy File Works 129 
Trump Brothers Machine Co.,124 
Tucker, W. W. & C. F 136 
Underwood & Co., H. B 142 
Uniform Steel Co 120 
Vandegrift Coupling Co 127 
Vitrified Wheel Co... 127 
Walcott & Son, Geo. D.. . 31 
Waltham Watch Tool Co .149 
Walworth Mfg. Co .3d Cover 
Ward & Son, Edgar T oe 133 
Warner & Swasey Co 106 
Watson-Stillman Co 113 
Webster & Perks Tool Co 105 
Wells Bros Co ° 120 
Westcott Chuck Co ‘ 24 
Western Electric Co 140 
Western Mfg. Co 121 

West Haven Mfg. Co 
116 and 


4th Cc ove! 
Westmacott Co., J. M 131 
Westmoreland Steel Co... 
Whitcomb Mfg. Co... 
Whiting Foundry Equip. C 





Whitney Mfg. Co ae 
Whiton Machine Co., D. E 
Wickes Bros 
Wiley & Russell Mfg. Co 
Wiley & Sons, John... » oe 
Williams, White & Co 118 
Wilmarth & Morman Co ..126 
Windsor Machine Co... —e 
Winkley Co., The . 131 
Winter Bros. Co 14% 
Woodman Mfg. & Supply Co., 

rR : wo 
Woodward & Powell Planer Co. 96 
Woodward & Rogers Co 4 
Worcester Mach. Screw Co. 134 
Wormer Machinery Co., C. C 

147 and 148 

Wyman & Gordon ith Cover 
Yale & Towne Mfg. Co 
Zeller, Geo. A 21 


Belting, Leather 


Schieren & Co., Chas. A., New 
York 

Shultz Belting Co., St. Louis, Mo 

Bending Machines, Hydraulic 

Rement, Miles & Co., New York 

Watson-Stillman Co., New York 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington 
le 

Perkins Mach Co., So toston 
Mass 

Wickes Bros., New York 


Bending Tools, Hand 
Estep & Dolan, Sandwich, III 
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Bending Machines, Power 

3ethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

National Mchry. Co., Tiffin, O. 

Reade Mchry. Co., Cleveland, O. 

Williams, White & Co., Moline, III. 


Blocks and Tackles 


See Hoists, Hand. 

Blowers 

American Blower Co., Detroit, 
Mich. 


Am. Gas Iurnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Boilers 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 

Boiler Washer and Tester 

Rue Mfg. Co., Philadelphia, Pa. 

Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

National Mechry. Co., Tiffin, O. 


Pratt & Whitney Co., Hartford, 
Conn 

Ray Automatic Mach. Co., Cleve- 
land, ©. 

Reed Co., Irancis, Worcester, 
Mass 

Reliance Mach. & Tool] Co., Cleve- 
land, ©. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greentield, Mass. 

Bone for Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 

Books, Mechanical 

taird & Co., Henry Carey, Vhila- 
delphia, Pa. 

Derry-Collard Co., New York 

IHHenley & Co., N. W., New York. 


Holmes, Chas. Il., Cleveland, O. 
Rudder Mfg. Co., New York. 
Trautwine, Jr., J. C., Phila., Pa. 
Wiley & Sons, John, New York. 
Zeller, Geo. A., St. Louis, Mo. 
Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


port, Conn 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J... New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner 
Ohio. 
Boring and Drilling Machines, Hori- 
zontal 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Mchry. 


& Swasey Co., Cleveland, 


Rockford, Ill. 
& John, Rock- 


Brown & Zortman cs 
Pittsburg, Pa. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fosdick Mach. Tool Co., 
nati, O. 
McCabe, J. J., 
Newton Mach. 
delphia, Da. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 
Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
Yor 

Warner & Swasey Co., 
Ohio. 

Bucket, Elevator 

Clark Co., W. J., Salem, O. 

Bulldozers 

National Mehry. Co., Tiffin, O. 

Williams, White & Co., Moline, I! 

Carborundum 

See Grinding Wheels. 

Car Link Machines 

National Machy. Co., Tiffin, O 

Case Hardening 

Rogers & Hubbard 
town, Conn. 


Cinein 


New York. 

Tool Wks., Phila 
New York. 
New York. 
Co., Hartford, 


Cleveland, 


Co., Middle- 





Castings, Brass and Bronze 

Nolte Brass Co., Springtield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 

Farrel Fdry. 
sonia, Conn. 

Castings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

farrel Fdry. & Mach. Co., 
sonia, Conn. 

Uniform Steel Co., Rahway, N. J. 


& Mach. Co., An- 


An 


Catalog Files 


Derby Desk Co., New York 

Centering Machines 

Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Is 

Niles Tool Works Co., New York. 

Phoenix Mfg. Co., Hartford, Conn. 


Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., Hart 


ford, Conn. 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. E., 

Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 


Hartford, 


Worcester, Mass. 


Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Vhila., Pa. 

Morse Chain Co., Trumansburg, 


BN. F. 
Whitney Mfg. Co., 


Chucking Machines 


Hartford, Ct. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, 0. 
Le Blond Mach. 
Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. I. 
Pratt & Whitney co., 

Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 


Tool Co., R. K., 
Mach. Co., 


Ilartford, 


Windsor, Vt. 


Brown & Co., R. at., New Haven, 
Conn. 
Cleveland Twist Drill Co., Cleve 


land, O. 
Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co.. Greenfield, 
Mass. 

The KE. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Split 

Faneuil Watch 
Mass. 

Hardinge Bros., Chicago, Il. 


Tool Co., Boston, 


Clocks, Watchman’s 
Nanz & Co., New York. 





Clutches, Friction 

Caldwell, Son & Co., H. 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. 
ren, Pa. 

Minster Mach. Co., Minster, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


w., Chil 


Mfg. Co., War 


Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi 
cago, 

Christensen, N. A., Milwaukee, 
Wis. 

Clayton Air Compressor Works, 
New York. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Gray-Blaisdell Co., Bradford, Va. 

sierron & Bury Mfg. Co., Erie, «a. 

Ingersoll-Sergeant Drill Co., New 


ork. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Rand Drill Co., New York 


Consulting Engineer 


Thompson, Hugh L., Waterbury, 


Conn. 
Coping Machines 
Long & Allstatter Co., 
Ohio. 
Correspondence Schools 
See Schools, Correspondence 


Hamilton, 


Cost Keeping System 

Derby Desk Co., New 

Rogers Cost Keeping 
Keene, N. 


York. 
System, 


Countershafts 

Builders’ Iron IFdry., 

Power & Speed Regulator 
Co., Kalamazoo, Mich. 

Pratt & Whitney Co., 
Conn 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and Printing Wheels 
Franklin sag. Co., Syracuse, N. Y. 


Provi., R. I. 
Mfg. 


Ilartford, 


Coupler, Hose 
Clark Co., W. J., 
Couplings, Shaft 
Caldwell & Son 
eago, Ill. 
Cresson Co., Geo. V., Philadel., Ia. 
Davis Mach. Co., W. P., Roches 
or. B.. 
Minster Mach. Co., Minster. O. 
Patterson, Gottfried & Hunter, 


Salem, O 


io. & WW. te 


Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Vandegrift Coupling Co., Evans 
ville, Ind. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chicago Pneumatic Tool Co., Chi 


cago, 

Cleveland Crane .. 
land, O. 

Case Mfg. Co., Columbus, O. 

Curtis & Co. Mfg. Co., St. 
Mo. 

Franklin Portable Crane 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-vond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Sellers & Co., Wm., 

Whiting Foundry 
Harvey, Ill. 


Car Co., Cleve- 


Louis, 


& Hoist 


1 uiladel., Pa. 
Equipment Co., 


rucibles 

Dixon Crucible Co., 
City, N. J. 
upolas, and Ladies, Foundry 

Byram & Co., Detroit, Mich 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., »., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 


Jersey 


Jos., 





Cutters, Milling 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Vrovi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, O. 
Gay & Ward, Athol, Mass 
Ingersoll Milling Mach. Co., Rock 
ford, Ill. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Gage « 
City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Cutting-ofi Machines 
Bement, Miles & Co., New York 
Brown & Sharpe Mfg. Co., DProvi 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa. 
Davis Mach. Co., W. P., 

ter, N.. Z. 
Huribut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Wks., Vhila 
delphia, ta. 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 
Cutting off Tools 
Armstrong Bros. 
cago, 
Pratt & Whitney Co., 
Conn, 
Western Mfg. Co., 
Diamond Tools 
Dickinson, Thos. uw., 
Dies, Sheet Metal 
Bliss Co., E. W., 


Mehry. Co., 


Roches 


Tool Co., Chi 
Hartford 


Springtield, vu 
New York 


srooklyn, N. 


Perkins Mach. Co., So. Boston 
Mass. 

Dies, Threading, Opening 

Errington, F. A., New York 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Modern Tool Co., Erie, Pa 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 

Winkley Co., Hartford, 

Drawing Boards and Tables 

Alexander Mfg. Co., J. G., 
Rapids, Mich. 

Rich, J. & G., Vhiladeiphia, Ia 

Drawing Instruments 


Conn 


Alteneder & Son, Theo., Vhilade 
phia, Pa. ; 

Keuffel & Esser Co., New York 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Pratt & Whitney Co., Hartford, 


Conn. 
Drilling Machines, Boiler 
Aurora Tool Wks., Aurora, Ind. 
saush Mch. Tool Co., Springtield, 
Mass. 
Bickford Drill & 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Vhila., Pa 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., .wew York 
Prentice Bros. Co., Worcester, 
Mass. 
Drilling “lachines, Multiple Spindle 
Baker Bros., Toledo, O. 


Tool Co., Cin 


Zarnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, Hl. G., Worcester, Mass 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New 

Bickford Drill & Tool Co., 
nati, O. 

Brown & Zortman 
Pittsburg, Pa. 
Dallett & Co., Thos. H., Phila., Pa 
Fenn-Sadler Mach. Co., Hartford, 

Conn. 


York. 
Cincin 


Mehry. Co., 


Garvin Mach. Co., New York 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

McCabe, J. J... New York 


Marshall & Huschart Mehry. Co., 


Chicago, Ill. 


Newton Machine Tool Works, 
Philadelphia, Va 
Niles Tool Works Co., New York 


Bros. Co., Worcester, 


Prentice 
Mass. 


Prentiss Tool & Supply Co.. New 
York. 
Woodward & Rogers ey... Ilart- 


ford, Conn. 
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Drilling Machines, Pneumatic | Dynamos— Continued Flexible Shafts | Gears, Molded 
Chicago Pneumatic Tool Co., Chi- | General Elec. Co., New York. Chicago Flexible Shaft Co., Chi Caldwell & Son Co., H. W Chi 
cago, Ill. | Jantz & Leist Elec. Co., Cincin., O. eago, Ill cago, l 
Cleveland Pneu. Tool Co., Cleve Mechanical Appliance Co., Mil Stow Mfg. Co., Binghamton, N. ¥ Farrel Fdry. & Mach. Co., An 
land, Ohio. waukee, Wis sonia, Conn 
Phila. Pneumatic Tool Co., Phila- | Northern Elec. Mfg. Co., Madison, Forges Franklin Mfg. Co., Syracuse, N. ¥ 
delphia, Pa } Wis. Buffalo Forge Co., Buffalo, N. Y Greenwald Co., 1. & E., Cinein., O 
Q & C Co., Chicago, Ill | Robbins & Myers Co., Springfield, 
Standard Ry. Equip. Co St. | ” Ohio. ; Forgings, Drop am Rawhide 
Louis, Mo. Roth Bros. & Co., Chicago, Ll. Billings & Spencer Co., Hartford, | ‘ “hl ago Raw Hide Co., Chicago 
Sprague Elec. Co., New York Conn 
Drilling Machines, Portable | Triumph Elec, Co., Cincinnati, O Wyman & Gordon Worcestet Faw ‘us Mech. Co., Pittsburgh, Pa 
Dallett & Co., Thos. H., Phila., Pa Western Electric Co., Chicago, II. Mass Horsburg x 5 ott, Cleve ind, O 
Westinghouse Electric & Mfg. Co., ™ New | cess Raw Hide Co., Syra 
Drilling |Machines, Radial Pittsburgh, Pa Forgings, Hydraulic cuse, N.Y 
American Tool Wks. Co., Cin., © i a ; Wyman & Gordon, Worceste Nuttall Co., R. D.. Pittsburgh, Pa 
3 *} Tor ‘o Ss ‘ingtielk lie ass 
Baush Mch rool Co., Springtiel!d, Electrical Suppli Ss . Ma Gears, Worm 
Mass. Akron Elec. Mfg. Co., Akron, O F i Steel , , , 
Jement, Miles & Co., New York Commercial Electric Co., Indian orgings, otee Albro-Cl ne levator Co., Philade 
Bickford Drill & Tool Co., Cin apolis, Ind Westmoreland Steel Co., Pitts phia, Da 
cinnati, v..0 General Elec. Co., New York burgh, Pa Faweus mach, Co., Pittsburgh, Pa 
Cleveland Punch & Shear Works]! Triumph Electric Co., Cincin., O Wyman & Gordon, Worceste! Morse . Wil lams & ¢ Phila., Pa 
Co., Cleveland, ©. | Western Electric Co., Chicago, Ill Mass a ( t. D., Pittsburgh, Pa 
Dreses Mach. Tool Co., Cincin., O. | Westinghouse Ele« & Mfg. Co., Simonds fg. ¢ Pittsburgh, Pa 
Fosdick Mach. Tool Co., Cincin., O Pittsburgh, Pa Foundry Furnishings Graphite 
Gang Co., Wm. E., Cincinnati, O Byram & Co., Detroit, Mich Dixon Crucible Co., Jos., Jersey 
Harrington, Son & Co., Edwin, | Blevators Obermayer Co., 8., Cincinnati, O City, N. \ a, Sa 
Philadelphia, Da | Albro-Clem Elevator Co., Phila Paxson Co., J. W.. Philadel, Pa v e late den ea 
: ’ ‘ > . j w . y } oe oF . ‘ 
Hill, Clarke & Co., Boston, Mass delphia, Pa Whiting I oundry Equip. Co., Hat eave ce 8. Clee 6 


McCabe, J. J.. New York. Curtis & Co. Mfg. Co., St. Louis, vey, Ill 


Marshall & Huschart Mehry. Co., | Mo 
Chicago, Lil. Morse, Williams & Co., Phila., Pa Furnaces, Coal, Gas and Oil 


Grinders, Center 
Heald & Son, L. S., Barre, Mas 








Mueller Mach. Tool Co., Cincin., O. | — ‘ Am. Gas Furnace Co., N. Y. City Hisey-Wolf Mach. Co., Cinein., O 
Niles Tool Works Co., New York. | Emery Wheel Dresser Buffalo Forge Co., Buffalo, N. \ Grinders, Cock 
Pond Mach. Tool Co., New York. | Dickinson, Thos. L., New York Chicago Flexible Shait Co., Chi Wind 3 : 
Prentice Bros. Co., Worcester, | eago, II : indsor Mach. Co., Windsor, Vt 
Mass. | Emery Wheels Jacol -— Mach. Mfg. Co., War-| Grinders, Disc 
Prentiss Tool & Supply Co., New | g, Yas a Wheels ren, Pa tavidon Mch — a = 
York. _ | See Grinding Whee Westmacott Co., J. M., Provi- | 4 - "N 4 hain — 
Reade Mechry. Co., Cleveland, O Enclosures, Tool-room dence, R. 1 Besly & Co., Chas. H.. Chicago 
Drilling Machines, Turret Merritt & Co., Philadelphia, Pa | 
Niles Tool Works Co., New York SEER, FURS — ‘ Gorton Mach. Co., Geo., Racine 
Quint A. D.. Hartford. Conn | Bngines, Gas and Gasoline | New Britain Mach. Co., New Brit Wis 
cae iy : Backus Water Motor Co., Newark, | ain, Conn, Iroquois Mach. Co., Provi., R. 1 
Drilling Machines, Upright ae Gages, Recording Ransom Mfg. Co., Oshkosh, Wi 
American Tool Wks. Co., Cin., O. | Columbus Mach. Co., Columbus, 0. | ,,.. deg <1 ds Grinder yr 
‘dumene Teel Wie. Auvere. tad Cooper Mach. Co., Saltsburg, Pa. | Bristol Co., Waterbury, Conn 8 “4 
Baker Bros., Toledo, O. | Elyria Engine Co., Elyria, O } Gages, Standard on lach. Co., Geo., Racine 
Barnes Co., B. F., Rockford, Ill Foos Gas Eng. Co., Springfield, O “i . ~? , to , : ar . 
Barnes Co., W. IF. & John, Rock Mietz, August, New York — “at Mtg. Co., Prov! a d ge \ “ Barre ee 
for ation: ‘ngine Co., Rockford, euce, 5 Standare ool Co., Cleveland, O 
ean Miles . Co. Mew Yeok. | . il. . Rogers, John M., Boat, Gage & | Washburn — Shops Worceste1 
Blaisdell & Co., IV... Worcester, | New England Gas Engine Co brill Works, Gloucester City Mass 
Maes | Roston. Mass N. de Wilmarth & Morman Co Grand 
Mass. ' i : r Tor fe, Co chburg tapids ec) 
Brown & Zortman Mchry. Co.,}| New Era Iron Wks., Dayton, 0 —— “ Tool Mfg. Co., Fitchburg Rapid Mich 
Pittsburg, Pa. | Olds Motor Wks., Lansing, Mich SI ne? & Co.. J. T., Prov. R.1 Grinders, Cutter 
: . mn" ‘ an > . * . S10co r¢ O.. < . ro . is 
Cincinnati Mach. Tool Co., Cin., O. | Patterson, Gottfried & Huntet Starrett Co.. L. S.. Athol, Mass Adams Co., Dubuque, Iowa 
Davis Mach. Co., W. P., Roches Ltd., New York cs are ne = Automatic Mach. Co., Greentield 
ter, N. Y | Stover Engine Works, Freeport, Mass 
Fosdick Mach. Tool Co., Cincin Ili. Gages, Steam : Becker-Brainard Milling Mach 
nati, O | Struthers- Wells Co., Warren, Va Crosby Steam Gage & Valve Co Co., Hyde wark, oaass 
Gould & Eberhardt, Newark, N. J Boston, Mass Brown & Sharpe Mfg. Co., Provi 
Harrington & Son Co., Edwin, | Bngines, Steam . dence, Rh. I 
Philadelphia, a American Blowe! Co Detroit, Gas Furnaces Cincinnati Milling Mach. Co.. Cin 
Hill, Clarke & Co., Boston, Mass. Mic Am. Gas Furnace Co., N. Y. City cinnati, © 
, - 4 J - Mich. 
Hoefer Mfg. Co., Freeport, Ill Ruffalo Forge Co.. Buffalo. N. ¥ Westmacott Co., J. M., Prov., R. I Garvin Machine Co., New York 
Knecht Bros. Co., Cincinnati, 0. Frick Co., Waynesboro, Pa Norton Emery Wheel Co., Worces 
Le Blond Mach. Tool Co., R. K., | Rand Drill Co.. New York Gear Cutting Machinery ter, Mass 
Cincinnati, O.- . Struthers-Wells Co., Warren Pa Becker-Brainard Milling Mach ratt & Whitney Co., Hartford 
McCabe, J. J., New York Co., Iiyde Park, Mass Conn 
Marshall & Huschart Mchry. Co., | Bxhausti Fans Bickford Drill « ‘Tool Co., Cin., O Rivett-bock Co., Boston, Mass 
Chicago, Ill. American Blower Co., Detroit, frown & Sharpe Mfg. Co., Provi Russell, R. M., tinghamton, N. \ 
: . . ] 
Niles Tool Works Co., New York Mich. dence, R. I Woodward & Rogers Co., Hart 
New Haven Mfg. Co., New Haven, | Buffalo Forge Co., Buffalo, N. ¥ Fellows Gear Shaper Co., Spring- | ford, Conn 
Conn. Exhaust Heads field, Vt Grinders, Tool 
Power & Speed Regulator Co., = ; Gleason Tool Co., Rochester, N. Y. | ,, 2 , 
Kalamazoo, Mich Burt Mfg. Co., Akron, O Gould «& Eberhardt, Newark. N. J a S yond ~ & oa, I! 
Pratt & Whitney Co., Hartford, arrington & So 0 ee Sts & John, Rock 
Conn. : Fans, Electric eerie, Iphia ’ 4 : ienion ford, Til 
Prentice Bros. Co., Worcester, General Electric Co., New York Newton Mceh Tool Wks., Puil., Pa Brown & Sharpe Mfg. Co., Prov 
Mass. ; Northern Elec. Mfg. Co., Madison, | Nijes Tool Works Co.. New York +. erp, Kt I : : ! 
Prentiss Tool & Supply Co., New ; Wis. . : : Saunders Mfg. Co., Dayton, O : ‘at org Re , ‘ 4 liao: » ROI 
York. Sprague Elec. Co., New York Walcott & Son, Geo. D., Jackson, saad ale a. LO., Aceon, M Ss 
Reed Co., Francis, Worcester, Western Electric Co., Chicago, Ill Mich lroquois Tac h. Co., Provi., R. 1 
Mass. Westinghouse Elec. & Mfg. Co.. Whiton Machine Co.. D. E.. New Landis 1 wl Co., Waynesboro, Pa 
Sibley & Ware, South Bend, Ind. Pittsburgh, Pa London, Conn Modern Tool Co., Erie, Pa 
Washburn Shops, Worcester, Fil Lett , N om gg oe Ikmery Wheel Co 
Mass | es, Letter (Gears, Cut _ Leeds, ass 
Woodward & Rogers Co., Hart Derby Desk Co., New York shen hi , Ransom Mfg. Co., Oshkosh, Wi 
Sond Geae ’ Bilgram, Hugo, Vhiladelphia, Va Safety Emery Wheel Co., Spring 
ong omen | Files and Rasps Boston Gear Wks., Boston, Mass field, O 
Drills, Center | Barnett Co., G. & H., Phila., Pa Brown & Sharpe Mfg. Co., Provi- | Whitney Mfg. Co.. Hartford. Ct 
Pratt & Whitney Co., Hartford, Etne Mfg. Co.. New York dence, R. I 
Conn. ee eae ma . Cleveland Gear Wks., Cleveland, 0. | Grinding Machines 
‘ ’ an "a Ilammacher, Schlemmer & Co., 4 . 4 , 
Slocomb & Co., J. T., Providence New Yor Fawcus Mach. Co., Pittsburgh, la Barr, H. G., Worcester, Mass 
I. Nicholson File Co. Provi., R. I Feilows Gear Shaper Co., Spring- | Blount & Co., J. G., Everett, Mass 
Dritis, Rail Troy File Works, Troy, N. \ es te ied wy, | Brown & Sharpe Mfg. Co., Provi 
, 7 . . r 7 f,leason oo >. skochester, dence g l 
3eme Ss ¢ o., Ne ork > . 
a TT iw A dy oO non Filing Machines Gould & Eberbardt, Newark, N. J Builders Iron Foundry roy 
eee ee “| Cochrane-Bly Mach. Co., Koches- | Grant Gear Works, Boston, Mass dence, R. I 
Drills, Ratchet ter, N. Y. gg tte ~_" & Co., Edwin, | Diamond Mach. Co., Prov., R. I 
eis, iN ial _— , cinsey-Burt Mfg. Co.. Ne York *hiladelphia a Falkenau-Sinclalr o., Vhila., Pa 
Parker Co., Chas., M riden ‘ Kinsey-But i Ww } machen i teat, Cuetend. © ook Sew ib, | nee ho 
Pratt & Whitney Co., Hartford, | pagers, O11 Can Knell Air Brake Mfg. Co., Hat M 
ll . ell bak g . iB Ss 
| The Winkley Co., Hartford, Conn Creek, Mich Gorton Mach, Co., Geo., Racin 
Dynamos | Put Oil Messmer Mfg Co., Ferd. 8S \\ 
Akron Elec. Mfg. Co., Akron, O | ers, . Louis, Mo Greenfield Mach. Co.. Greenfield 
Cc & C Electrie Co., New York | Burt Mfg. Co., Akron, O New Process Raw Hide Co., Syra Mass 
Christensen Engineering Co., Mil- | cuse, N Hi Clarke & Co., Boston, Mass 
waukee, Wis Fittings, Steam N. Y. Gear Works, Brooklyn, N. Y Hisey-Wolf Mach. Co., Cinecin., O 
Commercial Electric Co., Indian- | Crane Co., Cuscago, Il. Nuttall Co., R. D., Pittsburgh, Pa Iroquois Mach. Co., Prov., R. I 
apolis, Ind | Crosby Steam Gage & Valve Co., Philadelphia Gear Works, Phila Landis Tool Co., Waynesboro, l’a 
(rocker-Wheeler Electric Co., Am Boston, Mass de!Iphia, Pa Marshall & Iluschart Mehry. Co 
pere, N. J Jenkins Bros., New York Simonds Mfg. Co., Vittsburgh, Pa Chicago, I! 
Eck Dynamo & Motor Co elle Lunkenheimer Co., Cincinnati, O Walcott & Son, Geo. D., Jackson Northampton Emery Wheel Co 
ville, N. J Walworth Mfg. Co., Boston, Mass Mich Leeds, Mass 
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Grinding Machines— Continued 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 


Norton Emery Wheel Co., Worces- | 
| 


ter, Mass. 


Prentiss Tool & Supply Co., New | 


ork. 
Ransom Mfg. Co., Osnkosh, Wis. 
Kussell, Rk. M., Binghamton, N. Y. 
Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 
Vitrified Wheel Co., Westfield, 
Mass. 
Washburn 
Mass. 
Webster & Perks Tool Co., Spring- 

field, O. 
Wilmarth & Morman 
Rapids, Mich. 
Woodward & Rogers 
ford, Conn. 
Grinding Wheels 
Builders’ Iron 
dence, R. I. 
Carvborundum Co., Niagara [alls, 


Shops, 


Co., 


Ilart- 


C0.. 


Foundry, Provi- 


| oe 2 

Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety kmery Wheel Co., 
field, ©. 

Tanite Co., Stroudsburg, 

Vitrified Wheel Co., 
Mass. 


Emery Wheel Co., 


Spring- 


Pa. 
Westfield, 


Grindstones 
Lombard & Co., Boston, Mass. 


Gun Barre! Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. L. 
Niles Tool Works Co., New York. 
Pond Mach. Too! Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, 
New York. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Ill. 

Millers Falls Co., New York. 

Olmsted, L. H., Ilasbrouck 
Hights, N. J. 

West Haven Mfg. Co., New Haven, 
Conn, 

Hammers, Drop 

Rement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn, 

Bliss Co., FE. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 

I 


Schlemmer & Co., 


Mossberg & Granville Mfg. Co., 
Providence, R. I 

Perkins Mach. 

Williams, White & Co., Moline, III. 


Co., Boston, Mass. 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 5 

Cleveland Pneumatic Co., 
Cleveland, O. 

sallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Too! Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, 1. 

Standard Ry. Equip. 
Louis, Mo. 


Hammers, Power 

Scranton & Co., The, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New 

Bethlehem Fdry. & Mach. Co., 
Bethlehem, Pa. 

Chambersburg Engr. Co., 
bersburg, Pa. 

Cleveland Punch & Shear 
Co., Cleveland, O. 
Pittsburg Shear Knife 
Co., Piuctsburg, Pa. 


Handles, Machine Tool 


Norwood Mach. & Mfg. 
cinnati, O. 


Tool 


Co., St. 


New Haven, 
York. 
So. 
Cham- 
Wks. 
& Mach. 


Co., Cin- 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 
Heating and Ventilating Aprperetes 


Am. Blower Co., Detroit, Much. 
Buffalo Forge Co., Buffalo, N. Y. 


Worcester, 


Grand | 


| 

| Hoisting and Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-tond Co., New York. 

| Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Northern Engineering Works, De- 
troit, Mich. - 

Pawling & MHarniscuteger, Mil 
waukee, Wis. 

Sprague Electric Co., 

Hoists, Hand 

Iiarrington, Son & Co., 
Philadelphia, Va. 

Yale & Towne Mfg. C 
York. 

Hoists, Pneumatic , 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Cleveland Pneumatic 
Cleveland, O. 

Curtis & Co. Mfg. Co., 
Mo. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De 
troit, Mich. , 

Rand Drill Co., New York. 

Index Cards 

Derby Desk Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 

Woodman Mfg. & Supply Co., R., 


sSuston, Mass. 


indicators, Steam 

Crosby 
Boston, mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Rue Mfg. Co., Philadelphia, Va. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Ill. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros. Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry Co., Chatta- 
nooga, Tenn. 


New York. 


Ledwin, 


New 


Tool 


Ce.. 


St. Louis, 


ter, N. Y 
Hill ‘ool Co., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich. 


Keys, Machine 
Standard Gauge Steel Co., Beaver 
Walls, Pa. 


Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathes 

American Tool Wks. Co., Cin., O. 

Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., Wm., Cincinnati, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., 

Blaisdell & €o, FP. 
Mass. 

Blount & Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Mach. Co., W. P., 
ter, N. Y 


New York. 
Worcester, 


Roches- 


Diamond Machine Co., Prov., R. I. 

Falkenau-Sinclair Co., Phila., Pa 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman & Co., Cincin- 
nati, O. 

Harrington, Son & Co. 
Philadelphia, Pa. 

Hendey Mach. Co., ‘orrington, Ct. 


Edwin, 





Hill, Clarke & Co., Boston, 
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Steam Gage & Valve Co., | 


Mass. 


Lathes— Continued 
Le Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentice 
Mass. 
Prentiss 
York. 
Reed Co., F. E., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 
Ohio. 
Sebastian 
Seneca Falls 
Falls, N. Y. 
Shepard Lathe Co., Cincinnati, O. 
Tanite Co., Stroudsburg, Pa. 
Walcott & Son, Geo. D., Jackson, 
Mich. 
Washburn 
Mass. 
Lathe Attachments 
Bayidon Mach. & Tool Co., Jersey 
City, N. d. 
Lathe Dogs 


Armstrong 
cago, 
jesly & 


Tool Co., R. K., 


New Haven, 


tros. Co., Worcester, 


Tool & Supply Co., New 


Cincin., O. 
ce... peneca 


Latne Co., 
Mfg. 


Shops, Worcester, 


Bros. Tool Co., Chi- 


Co., Chas. H., Chicago, 
Ill. 

Hill tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 


Lathes, Automatic Screw-Threading 
Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Bench 

Faneuil Watch 
Mass. 

Fenn-Sadler Mach. 
Conn. 

Hardinge Bros., Chicago, Ill. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch ‘Tool Co., Spring- 
field, Mass. 


Lathes, Wood 
American Machinery 
Rapids, Mich. 


Co., Hartford, 


Tool Co., Boston, 


Co., Hartford, 


Co., Grand 


| Letters, Pattern 


Butler, A. G., N. Y. City. 


Levels 


Mass. Tool Co., Greenfield, Mass. 


| Starrett Co., L. S., Athol, Mass. 
Davis Mach. Co., W. P., Roches- | “*#*Fett Co. I ae, See 
Y. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Lubricants 

Besly & Co., Chas. H., 

Dixon Crucible Co., 
Cry, m. 

Lubriphite Co., Jersey City, N. J. 


Chicago, Il. 
Jos., Jersey 


Lubricators 

Resly & Co., Chas. H., Chicago, IIL. 
Bowen sug. Co., Auburn, N. Y. 
Crane Co., Chicago, LI. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Lumber, Patternmakers’ 


Johnson Lumber Milwaukee, 
Wis. 


Co., 


Machinery Builders, Special 
American Fdry. & Mach. Co., 
Hanover, t’a. 
Atlas Foundry & Mch. Co., 
ville, N. J. 
Blanchard Mach. Co., 
ton, Mass. 
Fawcus Mch. Co., Pittsburgh, 
Hoefer Mfg. Co., Freeport, III. 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 
Power & Speed 
Co., Kalamazoo, 
Pratt & Whitney 
Conn. 
Simonds Mfg. 
Woodward & 
ford, Conn. 


Belle 


Bos 


The, 


Pa. 


Regulator Mfg. 
Mich. 
Co., Hartford, 
Lo., Pittsburgh, Pa. 
Rogers Co., Hart- 





Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. 
cester, Mass. 

Machinists’ Small. Tools 

tesly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa. 

Cleveland Twist 
land, O. 

Hammacher, 
New York. 

Lowe, H. A., Waltham, Mass 

Mass. Tool Co., Greenfield, Mass 

McCrosky & Huber, Cincinnati, O. 

Pacterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., 

Starrett Co., L. S., Athol, 


Screw Co., Wor- 


Provi 
Mchry. Co., 


Drill Co., Cleve 


Schlemmer & Co., 


Provi., R. I. 
Mass. 
“landrels, Expanding 
Nicholson & Son, W. H., 
barre, Pa. 
Mandrels, Solid 
Cleveland Twist 
land, O. 
Morse Twist Drill & 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gioucester 


Wilkes 


Drill Co., Cleve- 


Mach. Co., 


Gage & 

City, 
N. J. 

Standard Tool Co., Cleveland, 0. 

Measuring Machines 

Rogers, John M., Boat, Gage & 

Drill Works, Gloucester City, 
ye 2 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

“es & Co., J. T., Providence, 
Be Be 


Starrett Co., L. S., Athol, Mass. 
Syracuse Twist Drill Co., Syra 
cuse, N. Y. 


Milling Attachments 


The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milung Mach. Co., Cin- 
cinnati, h 

— Mfg. Co., Milwaukee, 

Vis. 


Milling Machines, Horizontal 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Miiaung Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Hendey Mach. Co., Torrington, Ct 
Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Phila- 

ueiphia, Da. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 
American Tool Wks. Co., Cin., O. 
Aurora Tool Worss, Aurora, Ind. 
Becker-Brainard Milling Mach. 

Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 
Brown & Zortman 

Pittsburg, Va 
Cincinnati Milling Mach. Co., Cin- 

cinnati, O. 

Garvin Mach.  co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
is. 

Blond Mach. 
Cincinnati, O. 
Marshall & Huschart 

Chicago, Il. 
McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 

Ohio. 
rentiss 1001 & Supply Co., 


Tooi Wks., 


Mehry. Co., 


Le Tool B. &., 


Co., 


Mehry. Co., 


New 
York. 

Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 
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Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Boston, 


Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Lecker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Bement, Miles & Co., New York 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Brown & Zortman 
Pittsburg, Va. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. ’ 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Mehry. Co., 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, OU. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. : 
Prentiss Tool & Supply Co., New 

‘ork. 


Waltham Watch Too! Co., Spring- 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Miliing Mach. 


Co., Hyde Park, Mass. _ 
Bement, Miles & Co., New York. ; 
Brown & Sharpe Mfg. Co., Provi- 

I 


dence, R. I. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney 
Conn. 


Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M.,Gioucester City, N. J. 


Co., Hartford, 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C wlectric Co., New York. 

Christensen Engr. Co., Milwaukee, 

is. 

Commercial Electric 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co.,Milwau- 
kee, Wis 

Northern Elec. Mfg. Co., 

Tis. 

Robbins & Myers Co., 
Ohio 

Bros. & Co., Chicago, Il. 

Sprague Elec.ric Co., New York. 

Stow Mfg. Co., Binghamton, N. Y. 

Co., Cincinnati, O. 


Co., Indian- 


Madison, 


Springfield, 


Triumph Elee 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 
National Machy. Co., Tiffin, O. 
Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 


G. & P. Engraving Co., Boston, 
Mass. 

Murdock Parlor Grate Co., Bos- 
ton, Mass. 


Nut Tappers 

See Bolt and Nut Machinery. 

Oils 

fesly & Co., Chas. H., Chicago, Ill. 

Houghton & Co., E. F., 
phia, Pa. 





Philadel- 
| 


AMERICAN 


Oil Cups and Covers 
Bay State Stamping Works, Wor 
cester, Mass. 
Besly & Co., Chas. 
towen Mfg. Co., Auburn, 
Crane Co., Chicago, Ll. 
Lunkenheimer Co., Cincinnati, 


H., Chicago, lll 
_ oe 


MACHINIST 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Lil 

Planers, Bench 

Bartlett, E. E., Boston, Mass. 


Planers, Portable 
Morton Mfg Co., 
Heights, Mich. 


Planers, Rotary 


Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. Tool Co., New York 


Presses, Hand 


Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 

Perkins Mach. Co., So. Boston 
Mass 


Presses, Hydraulic 


Tucker, V. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn 

Packing, Steam Joint 

Jenkins Bros., New York. 

Paint & Painting Machines 

Hook, F. E., Hudson, Mich 

Pans, Lathe 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 

Pans, Shop 

Lyon Metallic Mfg. Co., Chicago 
Ill. 

Patents 

Baldwin, Davidson & Wight, | 
Washington, D. C. 

Straley, Hasbrouck & Schloeder, 


New York 
Patternmakers’ Lumber 


Johnson Lumber Co., 
Vis. 


Milwaukee, 


Pattern Shop Machinery 


American Macuinery Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., Cincin 


nati, O. 
Machinery 
Marston & 

Mass. 
Prentiss Tool & Supply Co., 

York. 
Washburn 

Mass. 


Patterns, Wood 
Cincinnati Pattern Works, Cincin- 


Exchange, Chicago, Ill 
Co., J. M., Boston, 


New 


Shops, Worcester, 


nati, Ohio. ; 
Olmstead & Co., H. B., New York 
Pencils 
Keuffel & Esser Co., New York. 
Phosphor Bronze 
Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 

Pinion Cutters 

Loop-Lock Mach. 
Mass. 

Pipe and Fittings 

Crane Co., 


Co., Waltham, 


Chicago, Ill 


Pipe Cutting and Threading 
Machines 
Bignall & kd 


Keeler Mfg. Co., 


wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 


Saunders’ Sons, D., Yonkers, N. ¥ 


Wells Bros. Co., Greentield, Mass 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Saunders’ Sons, D., Yonkers, N. Y 

Standard Too! Co., Cleveland, O 

Planers 

American Tool Wks. Co., Cin., O 

Selmer Mach. Tool Co., Cin., O 

Kement, Miles & Co., New York 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 


Detrick & Harvey Mech. Co., Balti 
more, Md 

Flather Planer Co., Mark, Nashua, 
N. 

Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
Ilendey Mach. Co., Torrington, 
Hill, Clarke & Co., Boston, Mass 
MeCabe, J. J... New York 
Niles Tool Works Co., New York 
New Haven Mfg. Co., New Haven, 
Conn. 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 
York 
Sellers & Co., Wm., Phila., Pa. 


Whitcomb Worcester, 
Mass 


Woodward & Powell 
Worcester, Mass 


Mfg Co., 


Planer Co., 


| Bethlehem 


Elmes Engr. Works, Chas. F 


cago, Ill 


Watson-Stillman Co., 


, Chi 


New York 


Presses, Power 
Automatic Mach 
Conn 


Co., Bridgeport, 


& Mch. Co., So 


Fdry. 


Bethlehem, Pa. 
Bliss Co., E. W., trooklyn, N. ¥ 
Brown & Zortman Mehry. Co., 
Pittsburg, Pa 
Dill Mach. Co., T. C., Phila., Pa 


Falkenau-Sinclair Co, Phila., Pa 

Mossberg & Granville Mfg. Co., 
Providence, R . 

Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 


York. 


Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 


PulleyTurning and Boring Machine: 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
| Conn 

| Niles Tool Works Co., New York 
Pulleys 

|} Am. Pulley Co., Philadel., Pa 
Caldwell & Son Co., H. W., Chi 

cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


| Minster 


| Evans 


oO 
Ind 


Mach. Co., Minster, 
Reeves Pulley Co., Columbus, 
Saunders Mfg. Co., Dayton, O 
Pulleys, Friction Cone 
Friction Cone Co., Boston, 
Mass. 


Pulleys, Speed Changing 
Speed Changing Pulley Cs. 
Indianapolis, Ind 


Pumps, Hydraulic 


Elmes Engr. Works, Chas. F., Chi 
cago, Ill 
Watson-Stillman Co., New York 
Punches, Hydraulic 
| Bement, Miles & Co., New York 
fethlehem Fdry. & Mech. Co., So 


Watson-stillman ( 


fethlehem, Pa 


New York 


Punches, Power 


Bliss Co., EK. W., Brooklyn, N. ¥ 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Buffalo Forge Co., Buffalo, N. \ 

Cincinnati Punch & Shear Co 
Cincinnati, O 

Cleveland Punch & Shear Wks 


(o., Cleveland, © 
Ililles & 


Jones Co., »almington, 

lel 

Long & Allstatter Co., Hamilton 
Ohio 

Perkins Mach v., So soston, 
Mass 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Da 

Reade Mchry Co., Cleveland, O 

Williams, White & ~o., Moline, Il 

Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, 0. 

Reed Co., F }.. Worcester, Mass 

Walcott & Son, Geo. D., Jackson, 


Mich 


Muskegon | 


Racks, Cut 


| Fellows Gear Shaper Co., Spring 


field, Vt 
| Nuttall Co., R. D., Pittsburgh, Pa. 
|} Simonds Mfg. Co., Pittsburgh, Pa 
|} Standard Gauge Steel Co., Beaver 
| Falls, Pa 
| Walcott & Son, Geo. D., Jackson 
| Mich 
| 
| Racks, Tool 
| New Britain Mach. Co., New Brit- 
| ain, Conn 
Reamers 
Chadwick & Co., G. B., Ports 
mouth, N. H 
Cleveland Twist Drill Co., Cleve 
land, © 
Clough, R. M., Tolland, Conn 
McCrosky & Huber, Cincinnati, O 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass 
Pratt & Whitney Co., Hartford 
Conn 
Rogers, John M., Boat, Gage & 
brill Works Gloucester City, 
N. J , 
Standard Tool ¢ Cleveland, O 
Wells Bros. Co., Greentield, Mass 
Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. 
Riveters, Hydraulic 
jement, Miles & Co., New York 
Watson-Stillman Co., New York 
Riveters, Pneumatic 
Bement, Miles & Co., New York 
Cleveland Pneumatic Tool Co., 
Cleveland, O 
Philadelphia Pneumatic Tool Co., 
Philadelphia, Va 
Q & C Co., Chicago, Il 
Standard Ry kquip. Co., St 
Louis, Mo 
Riveting Machines 
tement, Miles & Co., New York 
sethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 
Chambersburg Engr. Co., Cham 


bersburg, L'a 


Long & Alistatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 


Roller and Ball Bearings 


Am. Roller Bearing Co., ssoston, 
Mass. 

Auburn Ball Bearing Co., Auburn, 
\ - 

tall Bearing Co., Vhiladel., Pa 

Bantam Mfg. Co., Bantam, Conn 


Iroquois Mach. Co., Providence, 
R. I 
Mossberg & Granville 


Providence, R 


Rolling Mill Machinery 


Mfg. Co., 


Cleveland Vunch & Shear Wks 
Co., Cleveland, O 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa 

Hilles & Jones Co., Wilmingvon, 
Le! 

Iroquois Mach Co., Providence 
Rk. | 

Mossberg & Granville Mfg. Co 


Providence, R. I 


Pratt & Whitney Co., Hartford 
Conn. 

Rules, Steel 

Mass. Tool Co., Greenfield, Mass 

Sawver Tool Co., Fitchburg. Mass 

Starrett Co., L. S., Athol, Mass 
‘afety Valves, Pop 

Crane Co., Chicago, Ill 


Crosby {; 
Boston, Mass 
Lunkenheimer Co 


Steam 


age & Valve Co 
Cincinnati, © 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., l’a 


tawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O 

Cochrane-Bly Mach Works, Ro 
chester, N \ 

Marston & Co J M., Boston 
Mass 

Newton Mach. Tool Works, Vhila 


delphia, Va 

Pratt & Whitney Co., 
Conn 

Reade Mehry. Co., Cleveland, 

West Haven Mfg. Co., New .saven, 
Conn 


Hartford, 














AMERICAN 


MACHINIST 


January I, 1903. 





Sawing Machines, Wood 
American Machinery Co., 
Rapids, Mich 


Grand 


Schools, Correspondence 

Amer. School of Correspondence, 
joston, Mass 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Railway Kducational 
Brooklyn, N. Y. 


Association, 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R, 

Cleveland Automatic 
Cleveland, O. 

Mach. Tool Co., 

Marshall & Huschart 
Chicago, Ill. 


Provi- 
Mach. Co., 


Cincin., O. 
Mehry. vo., 


lDreses 


Windsor Mach. Co., Windsor, Vt. 
Screw Machines, Hand 
Mfg. Co., Provi 


Brown & Sharpe 
dence, R. I 
Cleveland Automatie 
Cleveland, O 
Garvin Mach. 
Jones & Lamson 

field, Vt 
Pearson Mach. Co., 
Potter & Johnston 
Pawtucket, R. I 
Pratt & Whitney Co., 
Conn 
Warner 
Ohio 
Windsor 


Mac h. Ce., 
('o., New York 
Meh. Co., Spring 


Ill. 


Co., 


Chicago, 


Mach. 
Hartford, 


& Swasey Co., Cleveland, 


Mach. Co., ve. 
Screw Machinery, Wood and Lag 


Bros., Toledo, Ohio. 
Asa S., Hartford, Conn. 


Windsor, 


Baker 
Cook Co., 


Screw Plates 
3esly & Co., 
Carpenter Tap «& 

Pawtucket, R. 


Chas. H., Chicago, Il. 
Die Co., J. M.. 
I 


Card Mfg. Co., S. W., Manstield, 
Mass 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Second Hand Machinery 

Affleck, Geo. E., New York. 

taird Machy. Co., Pittsburg, Pa 


tawler & Co., Geo. H., Cleveland, 
Ohio 
Carlin Mehry. & Supply Co., Al 


legheny, Pa. 
Dawson, John H., Chicago, Ill. 
Fairbanks Co., Vhiladelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mehry. Co., 

Chicago, Ill. 
McCabe, J. J., 
Niles Tool Works Co., 


New York. 


New York. 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss ‘Tool & Supply Co., New 
York. 


Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New ork. 

Wormer Machy. Co., C. C. 
Mich 


Detroit, 


Separators, Magnetic 


Sawyer, Ezra, Worcester, Mass 

Separators, Oil 

Springtield Separator Co., Man 
chester, N 

Shapers 

American Tool Wks. Co., Cin., O. 

Barker & Co., Wm., Cincinnati, O. 

Bement, Miles & Co., New York. 

Blount & Co., J. G., Everett, Mass 


Cincinnati Shaper Co., Cinein., QO. 
Flather Planer Co., Mark, Nashua, 
N. HI 


New York 
Torrington, Ct 
Newark, N. J. 


Mach. Co., 
Meh. Co., 
Ieberhardt, 


Garvin 
Ilendey 
Gould & 


Hill, Clarke & Co., Boston, Mass. 

nelly Co., R. A., Nenia, Ohio 

Marshall & Iluschart Mehry. Co., 
Chicago, Ill. 

Morton Mfg Co., Muskegon 
Heights, Mich 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 

Verkins Mach. Co., So. toston, 
Mass 


Potter & Johnston Mach. Co., 
Pawtucket, R. 1 


Smith & Mills, Cincinnati, O 








| 


Shapers—Continued 


Steptoe & Co., John, Cincinnati, O. 
Jackson, 


Waleott & Son, Geo. D., 


Mich. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So 


Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y 


Cincinnati Punch & 
Cincinnati, O. 


Cleveland Punch & Shear Works, 
Cleveland, ©. 
Falkenau-Sinclair Co., Phila., Pa. 


Iiilles & Jones Co 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., So soston, 
Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa 

Reade Mehry. Co., Cleveland, O 

Williams, White & Co., Moline, Ill 


Shears, Rotary 

Bethlehem Foundry 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Perkins Mach. Co., 
Mass 

Shelving, Shop 

New Britain Mach. Co., 
ain, Conn. 

Slide Rests 

Bartlett, EK. E., 


So. 


Mass. 


toston, 


Reed Co., F. I., Worcester, Mass. 
Slotters 

taker Bros., Toledo, Ohio 

tarr, Hi. G., Worcester, Mass. 


Bement, Miles « Co., New York. 

setts Mach. Wks., 
Del 

Dill Mach. Co., T. C., Phila., Pa. 

Garvin Mach. Co., New York. 


New Haven Mfg. Co., New taaven, 
Conn, 

Newton Mach. ‘tool Wks., Vhila 
delphia, Pa. 

Niles Tool Works Co., New York. 


Spike Machines 


National Machy. Co., Tiffin, O. 


Springs 
Dunbar Bros., Bristol, Conn 
Sprocket Chains 


See Driving Chains. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 

The Chandler’ Co., 
Mass. 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 

Boker & Co., 

Canton Crucible Steel Co., 
Ohio. 

Patriarche & Bell, New York. 


Bridge 


Ward & Son, Edgar T., Boston, 
Mass 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Roker & Co., Hermann, New York. 


Canton Crucible Steel Co., 
Ohio. 


Patriarche & Bell, New York 

Westmoreland Steel Co., Vitts 
burgh, Pa. 

Straightener, Hydraulic 

tjement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Swaging Machines 
Excelsior Needle Co., 
Conn 
Iroquois Macn. Co., Provi., R. I. 
Mossberg & Granville 
Providence, R. I 
Switchboards 
C & C Electric Co., New York. 
«riumph Elec. Co., Cincinnati, O. 
Western Electric Co., 
Taps, Collapsing 
Geometric Drill 
Conn 


Co., New 


Shear Co., 


Wilmington, 


& Mach. Co., 
Bal- 


Boston, 


New Brit- 


Wilmington, 


Springfield, 


Hermann, New York. 
Canton, 


Canton, 


Torrington, 


Mfg. Co., 


Chicago, ti. 


Haven, 





Tapping Machines and Attachments 

taker Bros., Toledo, O. 

The Beaman & Smith 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Co., Provi- 


Cincinnati Mach. Tool Co., Cin 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., ‘liffin, O. 

Pratt & Whitney Co., Hartford, 
Conn 

Seneca Falls Mfg. Co., Seneca 


Falls, N. 4 
Webster & Perks Tool Co., Spring 
tield, O 
Woodward «& 
ford, Conn 


Hart 


Rogers Co., 


Taps and Dies 
Besly & Co., Chas 
Card Mfg. Co., 8S 
Mass. 
Carpenter Tap & 
Pawtucket, R. I 
Cleveland 
land, 0 
Crane Co., Chicago, Ill. 
Geometric Drill Co., New Haven, 
Conn. 
Hammacher, 
New York. 
Hardinge Bros., 


H{., Chicago, Ill 
W., Manstield, 


Die Co., J. M., 
Cleve 


Twist Drill Co., 


Schlemmer @ Co., 


Chicago, Ill. 


Hart Mfg. Co., Cleveland, O 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Standard 
Webster & 
field, O. 
Wells Bros. 


Tool Co., Cleveland, O. 
Perks Tool Co., Spring- 
Mass. 


Co., Greenfield, 


Wiley & Russell Mfg. Co., Green 
field, Mass 

Winter Bros Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. Telephone 


Switch 
t. I 


Board Co., Providence, R. 


Thread Cutting Tools 


Resly & Co., Chas. H.. Chicago, Ill. 


Hart Mfg. Co., Cleveland, O 
Pratt & Whitney Co., Hartford, 
Conn. 


Rivett-Dock co., Boston, Mass. 


Tool Holders 


Armstrong Bros. Tool Co., Chi 
eago, Ill. 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 
Ilaven, Conn. 


McCrosky & Huber, Cincinnati, 0. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Western Mfg. Co., 

Tools, Small 

See Machinists’ Small Tools. 

Transmission Machinery 


Springfield, O 


Am. Pulley Co., Philadelphia, Pa 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 


Link-Belt Engineering Co., Pusaa 


delphia, Pa. 


Minster Mach. Co., Minster, O. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Power & Speed Regulator & Mfg. 
Co., Kalamazoo, Mich. 

Reeves Pulley Co., Columbus, Ind. 

Saunders Mfg. Co., Dayton, O. 

Traps, Steam 

Houghton & Co., E. F., 
phia, Va. 

Trimmers, Wood 

Amer. Mehry. Co., Grand Rapids, 
Mich. 

Washburn 
1058S. 

Trolleys and Tramways 

Harrington, Son & Co., 
Philadelphia, Va. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila 
delphia. Pa. 

Maris Bros., Philadelphia, 

Yale & Towne Mfg. Co., 
York. 

Turret Machines 

Automatic Mach. Co., 


MASS. 


Philadel 


Shops, Worcester, 


Edwin, 


l’a 
New 


Greenfield, 


sjradford Mach. Tool Co., Cincin- 
nati, O. 
trown & Sharpe Mfg. Co., Provi- 


dence, R. 


Turret Machines— Continued 
sullard Mach. Tool Co., 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis 
sill, Clarke & Co., Boston, Mass 
Jones & Lamson Mch. Co., Spring 
field, Vt 
Le Blond Mach. 
Cincinnati, O 
Lodge & Shipley 
Cincinnati, O. 


Bridge 


Tool Co., BR Kk 


Mach 


Tool Co 


Niles Tool Works Co., New irork 
Pearson Mach. Co., Chicago, III 
Potter « Mach. Co 


Johnston 
Pawtucket, R. I 
Warner & Swasey Co., 
Ohio. 
Windsor 


Cleveland 
Mach. Co., 
Turrets, Carriage 


Windsor, Vt 


Balydon Mach. & Tool Co., Jersey 
City, N. J 

Fay & Scott, wexter, Me 

Twist Drills 

Cleveland Twist Drill Co., Cleve 


land, O. 
Etna Mfg. Co., New rork 
Hammacher, Schlemmer & Co., 
New York. 
Morse Twist Drill & M. Co., 
Bedford, Mass 
Standard Tool Co., Cleveland, O. 
Unions 
Nolte 


New 


Lrass Co., Springfield, O 

Universal Joints 

Baush Machine 
field, Mass. 


Tool Co., Spring 


Valves 

See Steam 

Vises, Drill 

Graham Mfg. Co., Provi., R. I 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Macu. Mfg. Co., Warren 
a. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New ork. 

Jacobson Mach. Mfg. Co., Warren 


Pa. 


Fittings. 


Parker Co., Chas.. Meriden, Conn 
Walworth Mfg. Co., Boston, Mass 
Vises, Pipe 

Bignall & Keeler Mfg. Co., Id 


wardsville, Ill 
Curtis & Curtis Co., 
Conn. 
Saunders Sons, D., Yonkers, N. Y 
Walworth Mfg. Co., Boston, Mass 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O 
Hendey Mach. Co., Torrington, Ct 
Pratt & Whitney Co., Hartford 
Conn. 
Vises, Wood Workers’ 


Hammacher, Sculemmer & Co 


Bridgeport 


New York. 
Wyman & Gordon, Worcestet 
Mass. 


Washer Machines 
National Machy. Co., 
Welding Machines 


Long & Allstatter Co., 
Ohio. 

Whitewashing Machines 

Hook, F. E., Hudson, Mich 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I 

Mossberg & Granville Mfg. Co 
Providence, R. I 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport 
Conn. 

Wire-Straightening Machinery 


rittin, O 


Hamilton 


Hoefer Mfg. Co., Freeport, Il 
Wood Working Machinery 
American Machinery Co., Grand 


Rapids, Mich. 
Worm Hobbing Machines 
Pratt & Whitney Co., 
Conn. 
Worm Milling Machines 


Hartford, 


Cleveland Automatic Mach. Co 
Cleveland, O. 

Pratt & Whitney ¢ Hartford 
Conn. 

Wrenches 


Coes Wrench Co., Worcester, Mass 
Wrenches, Drop Forged 
sillings & Spencer Co., 
Conn. 


Hartford, 
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Casting a High-Explosive Shell. should be of definite s d ot 
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mand that the whole shell should be cast prepared lacquer consisting partly of 





pressure in pounds when suddenly 
applied that will produce detona- 
tion, 

pressure per square inch on base of 
shell due to propelling charge, 

area of base of shell in square inches, 

weight of cubic inch of explosive. 

tests have been 


Government already 


made to a limited extent and as much as 
135 pounds of explosive has been safely 
fired from a powder gun with a pressure 
Oot 33,000 pounds per square inch, the nor 
mal service being about 38,000 


As, 
sometimes 


pressure 


however, abnormal condi 
the 


series of experiments 


pounds 


tions run pressures up to 


50,000 pounds, a 


are under way to determine whether or 


shell will safely carry its charge 
gun The 
correctness of being admit 


not the 
with such 


the 


from the pressure. 
formula 
ted, and this is apparently proven by the 
had, 

would seem to be the 


the shell, 


which comes the question of the destructiv« 


tests already the only question to 


be determined 
structural strength of after 
effect of the shell when it reaches its des 
tination. In the absence of practical dem 


onstration, this opens a vista which can 


only be discussed theoretically or by an 
alogy 





Doubling the Efficiency of Compressed Air. 
BY FRANK RICHARDS 
Ma- 


219, 


the AMER.CAN 
1898, at page 
the 
I showed the promise of 


volume of 
the 


In the 
CHINIST for 
found an 
which 


year 


will be article with above 
title in 
largely increased economy in compressed 
air power transmission by the use of the 
In this 


system the same air is used over and over 


dense air or return pipe system 


(a small auxiliary compressor making up 
for the leakage) and the pressure in the 
exhaust or return pipe is maintained far 
the 
In the example which I considered in the 


above normal atmospheric pressure 
article referred to, the assumed working 
pressure was 200 pounds gage, and the 
exhaust pressure 100 pounds. Theoretic- 
ally the system promised a great increase 
in efficiency, and this has since been real 
Several applications of 
the 


ized in 
the 
Pacific 


practice. 


have been made 


and all 


system upon 


coast have shown most 
satisfactory results 

I am enabled to present here some data 
from an installation of this system at the 


Bisbee West 
The plant consists of the following: 


Mine, near Bisbee, Arizona. 
One 
Ingersoll-Sergeant Straight-Line air com- 


pressor, steam cylinder 16 inches diam 


eter, air cylinder 12'4 inches, stroke 18 


inches; one Cameron station pump, air 


cylinder 1614 inches diameter, plunger 6% 
stroke 18 inches \ 


inches. diameter, 


6x6x6-inch auxiliary air compressor is 


connected to the low-pressure pipe line 
to supply leakage in pipe line, thus keep- 
ing the pressure constant at any desired 
The duration of the test 


corded was 70 minutes: 


point. here re- 
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AVERAGE TEMPERATURES. 


degrees F 


Inlet to compressor 
Receiver..... 
Inlet to pump 
Discharge from pump. . 
Station.... 
Iengine-room 
GAGE PRESSURES 

pounds 
Inlet to compressor....... 83 
Discharge from compressor. . 158.3 
Inlet to pump 


152.0 


Discharge from pump.... 90.9 
MEAN EFFECTIVE PRESSURES IN CYLINDERS 

pounds 

Compressor 65.0 


Pump 


Mpressol 
Pump... 


Auxiliary compressor 
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a drill tight than it is around a pump. 
the auxiliary compressor to make up the 
leakage is not run more than a quarter of 
The this 


air cylinder 5 inches diameter by « 


the time. compressor in case. 


with 


inches stroke, runs go to 95 turns per 


minute, and besides driving the 234-inch 
rock drill in “the hardest rock I have eve: 
] 


seen” it also runs a 5x6-inch slide valve 
engine eight hours a day to drive a blow 
er, and pumps 8,000 gallons of wate: 

this 


which the 


for the 


The joints of the pipes in 


I 


feet high 


case were made with shellac, 


engineer claims accounts small 
He also suggests that the pipes 


West 


and 3 


leakage 


at the Bisbee mine are too small, 


being 2 inches instead of 3 and 4 


inches, the latter of each of course being 


for » exhaust. 


I regret the crudeness of the informa 


here given, but it still seems clearly 


show that, both theoretically and prac 


cally, re is much to be saved bv the 





HOT 


WORK 
Total 


air 


indicated foot-pounds in 


cylinder of compressor 


per minute 1,208,400 
Total 


air 


indicated foot-pounds in 


cylinder of pump, per 


minute... 751,500 

The power thus indicated at the pump 
is 59 per cent. of that of the compressor 
cylinder, while with the usual compressed 
air practice in driving a steam pump in 
this that more than 25 


way it is rarely 


per cent. is realized 


This plant is criticised for its leficien 
cies by the operator of another dense air 
a rock drill is operated in 


1.800 feet 


plant, where 
stead of a pump. The drill is 
from the compressor, and there are two 
lines of 2-inch pipe 1,300 feet long and two 
lines of 1'4-inch pipe 500 feet long. The 


working pressure is from 215 to 220 


pounds, and the return pressure 95 to 100 
pounds, Notwithstanding that it is much 


more difficult to keep the piping around 


PRESSE 


D NUT MACHINI 

idoption of this system wherever there 1s 
any The 
above data came from Mr. F. H. Wheelan. 
president of the Pneumatic Power Com 


permanency of installation. 


pany, 224 California street, San Francisco 


Cal 





Hot-Pressed Nut Machine. 
half-tone and line engravings here 
the Burdict 
built by the 
N. Y. 
indicated in 
from the 


Phe 


with illustrate hot-pressed 


nut machine Howard Iro1 
Works, of Buffalo, 


is of heavy 


This machine 
design, as the 


and will form bar 


illustration, 
hexagon or square nuts of any size from 
Sg to 114 inches 

Referring to Fig. 2, which gives a clear 
idea of the construction and operation of 
the machine, it will be seen that the slide 
A A’, 
ing the stock, is actuated by a cam B 
shaft, 


and two 


which carries the cut-off for sever 
which is mounted on the driving 
together with four eccentrics C 
flywheels; the connections betweeen the 
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two portions of the cut-off slide are ad 
justable for wear by means of jam nuts, 
so that backlash is avoided and smooth 
running assured. The cut-off D is held 
in a holder by a set-screw /:’ and the 
holder in turn bolted to the slide so that 
it can be adjusted to a limited extent 

The four eccentrics are in two pairs 
for operating the slides / and G which 
carry, respectively, the crowner = and 


piercer; the slides and eccentrics being 


AMERICAN 


comes on 
aqaoes me 

+1 ] 

he slide 


eccentrics 


1 
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each of 
WV. which is confined, as 
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end 
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‘onnected by eight rods H, four on eacl 
side of the machine. The piercer is held 
in its slide by a very strong friction clamp 

and is readily removed The pierce 
slide connections are rigid, the wear be 
ng taken up on the eccentric straps 

[The crowner J is held in its slide by 
lamp bolts, and the connections on this 
slide are so arranged that when the nut 


is being pressed into shape the pressure 


rv lon 
neg 
withot 
In <¢ 
st ck 1 


( 
Valit 
le nt 


off and forces the st 


dies, 


( pre 
l 
/ on 
eturn } 
( i¢ n 
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Feeding Sheet Metal to Dies 


BY JOSEPH 








\ VOODWORTH 





















CIAI AND NOVEL METHODS OF FEEDING 














BRIE 





1.1 ATION 





variety of different shaped 


at argc 


parts and articles which are now produced 


powel necessitated the de 


pr ha 















Or 


ening of many pecta 


for feeding them quickly and accurately 


We 


ith showing the most useful and adapta 


» the dies will have to be content 


le of these 


The stamping, lettering, or other die 


vork on blanks which have been previous 
ly punched, such as bicyele chain links, 
buttons, clock and watch parts, metal nov 
best accomplished by 


thre 


elties, etc... Can be 


means of a tube feeding device of 





type shown on the press in Fig. 1. De 
vices of this type are built to feed from 
front to back, left to right or the othe1 


way, as desired, and may be made to feed 
The 


are put into the tubular holder from which 


blanks of almost any shape blanks 
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itening under pressure within the ed 






miter collar of thr 






shing the coin with the fluted 






ver dollars and gold coin are 





stamped 





half-dollars 





he rate of 85 per minute 




















and quarters, go per minute; nickels and 
dimes 110, and cents 120 per minute 

\ method of feeding applicable for th FIG. 2, PRESS WITH CAM-ACTUATED FEEDIN 
letter-stamping or re-shaping of small SLIDE. 














SWAGING THI 


FIG. 3 HORIZONTAL DIAL PRESS FOR NECKING-IN, ¢ RLING, ROUNDING 





lors OF ¢ 






travels forward toward 





blanks and shells, particularly in the man- | slide 







ufacture of tin bottle-capsules, burn who removes the finished piece and Ik 
parts, tin box covers, and many other arti- cates a new one without endangering his 
cles of a similar nature, is shown as ap- hands by” getting them beneath — th: 
plied to a small power press in Fig. 2. punches. With a device of this kind 
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] } : -- 


good operator will do fr 


per minute, and after he becomes acct 


omed to the device the press can be kept 


running continually 
In F 2 ] | lied t 
In big. 31s shown a teed as applied to a 


\s t 


are 


press of special design he feeding 


rrangement and the press rather nov 


AMERICAN 


the str 


press of 


j, while Fig 


Lise d 


In 


shown here, 


patterns 


rh 


T 








FIG. 4, ROLL FEED WITH LATERAL MOTION ON 
PUNCHES FOR 48 114-INCH 
and will serve to illustrate how. the 


fveding and finishing operations on parts 
f sheet metal may be accomplished with 
The 


feed and the press, equipped with suitable 


ease, they are worthy of description 


tools, as shown here, are used for curling, 


necking in, rounding or swaging the top 
Phe horns on the 


fit 


edges of shells or cans 


lial, ten in number, are made to the 


shell which is to be worked upon, and are 


tinished on the faces to coincide with the 


hape of the punch which is located in the 


yontal ram of the press. The operator 
J s the articles to be vorked upol ; 
horns as the dial es nd after the 
nch has pert rmed \ finished 
eces are autom i removee pl ked 
it bya p t grip o fing s, as show 
photograph, A i sles of wor 
1 P hown | 
Cc p \\ ed ped \ 
feed of ge, of ¢ 
ft 10 ) t 
— en 
I g r 1 
{ d 
fte1 F 
re ‘ d overed 
g I sem r Gg 
ed g 


str lo 
cng 


5 Sik 


ws Of 


MACI 


this 


th are sl 


1 


feed 


e press 


were used to pune 


rortv-« 


ws the pune 


LINIST 


‘ : 
kind and 


OWN 


LOOILsS l 
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staggere 


ight 1 
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\ PRESS WITH CAM-ACTUATED S 
HOLES IN I!'4-INCH PLATE 
square holes in inch plate 


stru 

in Fig. 5 
In Fig 

out of the 

dies and 

the cam 

for the 


sam 


y the 


Way, 


punch 


purpose 


feed rolls are 


to allow of a 


es. while two 


Phe 


rRIPPER ANI 


Phe ( 


ction of the punches and dies is shown 


shown down 
djusting the 


sections of 


actuated stripper are shown raised 


punches can 


Hes and dies 


1 


f nee rl 
sl feed nce 1 VO « 
hree s ces ny \ < engt! t ti 
I ed Del e 8 ik ng ec next rok b« 
Instance n r ( tf thre rokes ¢ 
the puncel Slice he Is mav be fed tw 
short and one long d LTC I e versa 
all e spacings i\ "« like 
When square or irregular shaped holes 
ire » be pierced e di is shown 1n 
Fig. 5, are usually worked out in one long 
piece Of ste r, instead a number of 
segments are used, a would be impos 
sible to secure a perfect alinement betwee 
ill punches and dies were bushings used 
Vi illow of perforating staggered pat 
terns the feeding rangement shown in 
lig. 4 is provided ade lly with a si 
nN wl 1 th lif he rolls 
( ‘ ‘ 1 strol 
‘ \ hitts t 
I dittere 
' car 
rl 1 Wer 
. 
( ( I I vi 
‘ | | { 
d | \ ( ly 1 
‘ ( ‘ 13 
C ( ai 
2 r ¢ 12 pa 
low of 1 go ste ngs ina machi 
steel ¢ 1 der (1 whe 
round pertorating desired, f to 
regular shapes). This construction in di 
or this kind, when possible, obviates the 
difficulties of hardening dies made in one 


piece or in segments, and also permits of 


quickly repairing any damage done to any 


ot the holes by in new bushing 


serting a 


which will amount no more, in the way 


of time, 
\s 
are so 
be 
ot changing any of the tools 
of the 


will be seen from the two swung upward), 


than putting in a new punch 
roll brack 


that 


feed 
fr 


lig } the 


shown in 


hinged on the ime they 


back tor the purpos« 


Phe 


sections (as 


can readily swung 


support 
made 1 


stripper n 
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emp 
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In connection with the use of automatic 
feeds for working sheet metal it may not 


be amiss to devote a short space to the 


All 


found to last longer, 


lubrication of press work dies and 


press tools will be 


work better and produce better results if 


a proper lubricant is used. When punch 


ing steel, copper, iron or German silver, a 
thin coating of lard oil or sperm oil should 
be spread over the sheets or strips before 


punching. A good way to do this evenly 


is to coat one sheet thickly and then feed 


through a pair of rolls, after which a 


number of other sheets may be run 


through the rolls and thus coated evenly 


For drawn work this method of coating 


the sheets (from which the shells are to be 


drawn) will be found to be the best, as 


the coating of oil on the stock will be very 
thin and it will not be found necessary 
to clean the shells afterward, the oil having 
disappeared during the blanking and draw 
ing When oil is applied with a 


pad or brush thi 


process 
coating will be so thick 
that it will be necessary to clean the arti 
\s this will take up more 
the 


the 


cles produce d 


time than that required to produce 


parts, the advantages to be gained by 


first method are obvious. In the drawing 
of shells 


with a 


from sheet steel a heavy 


grease 


small proportion of white-lead 


mixed in it will give the best results 


working sheet brass or other soft 


For 


metals (except in drawing or reducing 


operations) soap water should be used. 


allowing the strip or sheet to pass through 
a tank filled with the solution as it is being 
fed to the dies. For zinc, soap suds heat 
ed to a boiling point and applied as the 
metal is being fed are best 

Although there may be any number of 
not 
when working sheet metal and where good 
still it 
always use a lubricant on all classes of 
metal 


shops in which a lubricant is used 


results are attained, will pay to 


sheet work. The longevity of the 
tools will be greater, better results will be 
obtained, and there will be very little re 
When the 


dies which are required to do good work 


pairing of the tools. cost of 
much to advise 
Tools that 
represent any great outlay of money and 


is considered, is it too 


taking good care of them? 


labor are certainly entitled to the best of 
care 





Engineering Reminiscences. * 
BY CHARLES T. PORTER 

I was educated for the bar, and prac- 
first in 
, afterwards in New York 


ticed law for six or 
Rochester, N. Y 


city 


seven years, 


My knowledge of mechanics may be il 
lustrated by a story I once heard in Eng 
land of a man who had been prosecuted 
for selling adulterated tobacco He got 
off by proving that there was no tobacco 
at all in the article that he sold; but this 
illustration hardly does the case justice 

I had some mechanical ideas, but they 
were exactly wrong. For example, I never 


*From Power 
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could see 
All one had to do was to pump up 
which by its fall furnish 
the pump. 
was no more absurd than two inventions 


any difficulty in perpetual mo 
tion. 
water, would 


power to run This, however, 
which were brought out in England while 
[ was there, and which were the only at 
tempts to improve the steam engine made 
in England so far as I could learn during 
my six years’ residence in that country 
One of these was corrugating theyfaces of 


the piston, so as to present more extended 


surfaces for the steam pressure to be ex- 
erted upon, The other» was a device for 
utilizing that half of the force of the steam 
which had been wasted against the cylin 
der heads, Both of these were published 
with commendatory remarks in the Me- 
chanics’ Magazine, The last, if I recollect 
rightly, was the original bottom feature of 
the Wells balance engine 

My utter ignorance of everything me 
chanical at that time is capable of proof 


I stepped right into one of those “‘springes 


CHARLES T. PORTER 
to catch woodcocks” which were being set 
in those days, and proved myself to be 
about as green a goslin mechanically as 
ever was plucked. 

I had a 


Was a 


client by the name of Searle, 
who **dead-beat.” He 
about $100, which I could not collect. He 


owed me 


finally called upon me and told me frankly 
that he could not pay me one red cent, be 
cause he had no money; but he could put 
me in the way of making a fortune, and 
he was anxious in that way to discharge 
the great obligation which he felt himself 
under to me 

\ new invention had appeared, called 
the Gwynne & Sawyer static pressure en 
that bound to revolutionize all 


gine, was 


applications of power. It was, he told me, 


attracting great attention in engineering 


circles and there had been a hot discussion 
over its theoretical principles, but its ad- 


had 


antagonists 


vocates successfully vanquished all 


their and now the invention 
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was established on a perfectly sound scien 
tific basis. 
in full for the money that he owed me and 
put another $100 into this enterprise, he 


If I would give him a receipt 


was in a position to secure for me a num 
He kind 
ly offered to introduce me to Mr. Sawyer 
Mr 
from home at the time. 
that he jail.) Mr. Sawyer 
received me most graciously. I think he 
had been told by Mr. Searle about how 


ber of rights to use the machine. 


unfortunately absent 


(I learned after 


Gwynne was 


ward was in 


much taffy I might be expected to swal 
ventured far be 
yond his instructions. He told me that he 


low, but he: must have 


was delighted to make my’ acquaintance 

he had frequently heard of me through 
our mutual friend, Mr. Searle, and of my 
triumphs at the bar, and had come to feel 
a great admiration for me, and was proud 


to show this great invention to a man s 
eminently capable of appreciating it. He 
told me that the invention was a practic: 
method of utilizing that wonderful powe 
force 


known as centrifugal force. This 


could be obtained in any amount. In fact 
it was the force that kept the universe 1 
motion. It had lain unutilized for so long 
a time because engineers had never been 
able to apply it practically. This difficulty 
had been completely overcome in this great 
invention, and this wonderful power was 
now to be made available for the world 
He gave me quite an oration on the sub 


“We do the 


forces of nature, we utilize them and ap 


ect, saying not antagonize 


ply them to beneficial const 


quently all nature co-operates with us, 


purposes, 


and more to the same effect. He was able 


to show me a working model of this great 
that he 


invention; was very sorry could 


not put it in motion for me that day, as 1t 
happened to be a little out of order; but | 
able to see the principle of its 
Well, I saw the 


Sawye! 


would be 
operation very distinctly. 
principle, with the result that Mr 
saw the principal, and with the further re 
saw or heard 


sult that after that I never 


of either principal or interest. Our mutual 
friend, Mr. Searle, also disappeared. 
This was my first lesson in mechanics 
given to me by a master of his art. I an 
the whole, but that in one 


the 


not sure, on 


way and ‘another it has been worth 


trifle it cost me. 
a growing dis 


The 


between the glorious science of 


I had for some time felt 
gust with the profession of the law 
contrast 
human rights and the art of its practica 
application was very forcibly presented to 
my mind. I realized the fitness of the pro 
test of Bryant, who described himself as 
being “forced to drudge for the dregs of 
the 
Evening Post, in which an article appeared 
ther 


men.” I was a regular reader of 


written by John Bigelow, 
of the Post 


tain judge, whose term on the 


one day, 


the editor laudat TV of a cer 


bench had 


lately closed, and who then retired from 


the profession. On this act Mr. Bigelow 


warmly congratulated him. Among a num 


ber of pungent expressions in the article I 
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was particularly struck by this one: “The 

association of lawyers is mostly with knaves 

ind fools.” bore wit 
\ few 


incredible 


My own experience 


ness to the truth of this statement 


legal successes, which cost me 


labor, interspersed of course with disap 


pointments, weighed nothing compare | 


with the daily association which I seemed 
re I f 


rrmed a schem« 


ofthese 


compelled to endu 
for the 


for establishing a conciliation 


imicable settlement of disputes, but found 


every man prepared to compromise on the 


extreme verge of his own position. So | 


gave that up 
I had 


had 


her Mr 
mne-d 


anot client, a Hastings, 


who invented a_ ste ressing ma 
nd the pat 


He 


invention, 


chine, which he had patented, a 
ent for which he wanted to dispose of 
had a of his 


working 


which was operat shop 


where it was built He invited me to a 
and see it, which | did, and certainly 
worked very well indeed I recalled afte 

vards that the stone was carefully bedded 
m the table of the machin [ was quite 





fascinated with it and took some friends 


to see it, who were equally captivated, and 
the result was that we bought the paten 
lo make sure of its value. however, I first 


Mr 


solicitor, 


Mr 


received 


Munt 
M1 


alled with Hastings 


his patent and 


Munn’s assurance that he had a very high 
pinion of it. I gradually abandoned my 
law business, and devoted myself to the 
exploitation of this invention, I put into 


it all the money I had and all that I could 


After a working 


machine was completed for us, 


borrow. while a large 
the draw 
ings for which I had made by a German 
draftsman, and which was built under 
the of Mott & Avers, 


near the foot of West Twenty-sixth street 


my 


direction works 


at 


When this machine was finished the par 


ties in interest assembled at these works 


tried One 


had 


stone that was quite 


Oo see it experiment) was 


enough. [| put into the machine a 


] 


a foot thick and which 
At the first 


broke in t 


vas supported at two points 
ut made across this stone it 


in the middle. I found myself, 


“confronted 
Phe 


Was 


words of President Cleveland, 
a condition.” 


Phe 


ot by a theory but by 
was 

The enterpris« 
money had all been thrown into the 
sea. Nothing could be 


t; and I 


nachine absurd patent 


worthless was a failure 


Our 
done u 


nless I did 
knew nothing of mechanics, of 


machine design or construction or of me 
hanical drawing, except the little that | 


had picked up in the works of 
Xyres while this machine 
of I should s; 


that 


Was In proces 
however! 


establish 


construction 


the head draft 


lV, 


sman in that 
ment had given me some instruction it 
mechanical drawing, so that I knew the 


the inst and what kind of 


of 
nk to use 


ise ruments 


I cannot recollect in 





it | 


scouraged ] 


the least 
down or di 


for 1 


iSt 


cann 


ccount ny confidence 


the fundamental features of this machine 
were correct, These were: cutting stone 
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a 
4s 


by a blow given by a hammer moving in __ lightening e of this sort.in the engineer 
in inclined direction, and which was ing field, has recently en decided by the 
thrown up by a cam and thrown down by Supreme Court of Michigan. It was an 
\ spring The more | reflected upon ction brought by the Thomas Iron Com 
the more I became nvinced that a su panv ag e Ja 1 Iron Company 
( ssf l1 stone dressing macl ¢ ct ild b ecove! d mages 1! I ire to deliver 
nade on those gene! nes ind n 1 I e cont cted tor The lower court 
ther way; and | so came npressec varded damages of about $22,000 to the 
with what seems tl most absurd cot f d the opinion just handed down 
viction that I could make it vv the Supreme Court upon the defend 
My first idea was to divide the hamme t's apne sustal e judgmen 
into several hamm« working side by sid The J n Ir Company had cor 
ind striking their blows successively; the cted to se nd delive it the docks of 
second wa » separate the hammers from he Lehigh Valley R ( Butfal 
the tool holders, and the third to employ 0,000 f e of the grad Jack 
the Same t ols that were used bv stone pit N 7 ive ge 53.20 per 
cutters, namely, the point, tooth-chisel an f 1 One of the condi 
drove, and to @1\ em as nearly as pos green W thus worded 
sible the same blow t was given to then | eX] y agre ‘ uid first 
v the workn he le f damage 
I infused my n el ist ! m ¢ from tft ( deliver all of 
C1 es S ch ( OTC ] nev ad I ] CVt ed T ot 
OT CE lt ~P 1 ! ey ( ( in 
trv the experin ] lelay 
thing t I now w ( ( CK 
| s¢ my \\ 1 y I fa 
My house es ( t i we \ ficient ore 
SC nd SUr¢ wes t Seve tl vel ( I I d ( con ic 
cel i ng 1 Ss con ruc 1 “ ch CW I 
he extens I vad of the p I ( ep here 
i dining-1 | left the fro rhe J Iron y rht to ex 
ment available f mi This I equipped I me &,893 tons 
for drawing fhe nd set myself I ( ad ft ! e ground 
work to lear » draw, and at e sam 1 by the ircity of 
time to design this machine I boug ) d the ore Che St 
a book of instruction in mechanical draw preme ¢ the wer one 
ing and a sheet of “antiquarian” drawing — holding mere inconvenience 
paper. In th days all drawings wer r diff y of securing help was insufh 
made on white linen paper, and this was lent eX he defendant ought t 
nearly the largest size that was made, and hay d evidence tending to prove that 
cost 75 cents a shee My principal draw he ( uccessfully taken the means 
ing instrument was india rubb« \s yrrudent man would have taken to 
plans grew my mind I had to rub o btai e nect ry bor at an increased 
my preceding sketches | spent i ore price Phe erm hind nee in the clause 
deal of my n visiting the large eng bove q ted n t va rule of legal con 
neering works on the East River he A stru n, be det d in connection wit! 
laire works, the Morgan and the Novelty e wo! with which is associated 
ron works—and studying tools and m prevented bstructed,” ete. So the 
chines, and principles and methods of nd f ndranece which would have 
struction. I tried get my mind sa xcused f re ip the ore held to 
rated with mecl ( I finally succeeded be one p ng of the nature of a “pre 
in producing e design, which [ have vent ( I D t] s to say 
sketched correctly from memory after something rendering it impossible within 
forty-five yeat he bi ds of re nable effort When 
= ( rac \ made,’ remarks Chief 
Legal Notes. Justice Montgome he parties expected 
: creases vil ‘ e industry and 
FAILURE TO DELIVEK IRON ORE—CONSTR ‘nine ie cia pated increasing difficulty 
TION OF rHE CONTI MEASURI er ing labor. ind must have expected 
DAMAGES d ge would be paid, if 
E. P. BUFFET, I nec eC ( e pertormance of 
It is very customary 1 ese days of ch labor yvuld it 
frequent labor diffe es and congested ft have tained at price t pr 
markets for le Ss t machinery o1 é regard ter tron 
other enginee g products t protect him e | ( p ‘ r ¢ 
self against 11 IO ad g in < i % wl i ec W the 
is prevented from carrying his cor ge he usual rule fi 
tract by strikes or contingencies beyond his awarding 1 Cast to take the 
power of avoidanc The legal construc difference etwe marke nd_ the 
on of the ordinary clauses in such con igreed pri f e, if the marl ha 
racts is therefore a matter of great im B | ent instance the 
portance to a manufacturer A fairly en hon ( an inable t ecure 





yre of the same grade and had to use an- 
ther grade as a substitute. The Jackson 
Company did not offer adequate evidence 
tending to show that ore of the same grade 
vas in the market, and since it was appar 
ent from the contract that the plaintiff's 
business was understood by the defendant 
it the time the agreement was entered into, 
lamages were allowed based on the in 
‘reased expense incurred by the purchaser 
through having to use the substitute grade. 
Chis method of award the appellate court 
holds to be correct 

FRAUD THROUGH USE OF A TRADE NAME 

The question of fraud through copying 
f a well-established firm name, although 
it is not exactly a trade mark, has lately 
been passed upon by the Supreme Court 
of California 
vere Martial Hainque and others, who for 


The plaintiffs in this action 


many vears had carried on a machine fac 
tory under the name Cyclops Machine 
Works. 


mediate neighborhood, a business of the 


\ corporation started, in the im 


same general character under the name 
Cyclops Iron Works, The evidence went 
o show that they had done this with the 
surpose of misleading the customers of thx 
Cyclops Machine Works and defrauding 
hat concern by appropriating the good 
vill of its trad The Supreme Court sus 
uns the trial court in granting a per 
etual injunction prohibiting the corpora 
ion from using the word “Cyclops” in 
‘onnection with its machine business. In 
ts opinion, the appeal court cites a Cali 
fornia statute relative to the case, but 
seems to rest its decision on general prin 
ciples also. (68 Pac. Rep. tor.) 


\N OBVIOUS DEFECT WITHOUT OBVIOUS DAN- 
GER. 

In the case of Shoemaker vs. Bryant 
Lumber & Shingle Mill Company, the 
plaintiff was an experienced “knee bolter,”’ 
who was injured on the third day of his 
employment by the company at a saw in 
its mill. There was a conveyor which 
carried the shingle “bolts” or blocks from 
the saw to the floor above, This conveyor 
had, it appeared, broken lugs or buckets 
and about once an hour let one of the 
“bolts” roll back in the trough. Both 
the ‘company and Shoemaker knew this 
fact, but he did not know, as they did from 
past instances. that the bolts sometimes 
struck the saw table so as to be dangerous. 
Once in fact the saw had in this way been 
broken. Thus, although the defect in the 
conveyor and the slipping of the blocks 
vas apparent to Shoemaker, the occasional 
ttendant danger was not, nor had he been 
varned of it Under these conditions, 
vhen a bolt struck a block on which he 


vas operating and knocked his hand in 


the saw, cutting off part of his left hand, 
neluding all the fingers, he was allowed to 
ecover damages ($3,100) and the judg- 
nent has been affirmed by the Supreme 


Washington State. (68 Pac 
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Drawing Sheet Metal Shells—A Correction. 

In the article with the above title, at page 
1832, Vol. 25, a sentence in the process of 
“editing’’ was made to say just what was 
not meant. The sentence in the lower half 
of the middle column reads: “This forg- 
ing is machined flat on the back, and after 
being bored the plunger is turned to size, 
etc.” Instead of that it should read 
“after being bored to fit the plunger it is 
turned to size, ete.’’; that is, it was not 
the plunger but the other piece that was, 
turned to size. 





Coining at the New Mint at Philadelphia. 
BY JOSEPH V. WOODWORTH. 

The ingenuity, ability and mechanical 
skill that have been employed in improving 
and perfecting the mints of the civilized 
world are appreciated by few. This 1s so, 
because the process of coining is com 
paratively unknown except by those en 
gaged in the art 

To those who are familiar with drop 
forging the fact that the principles of 
coining processes comprise many of those 


embodied in drop-forging work. will be at 


However, the process 


once appreciated. 
differs essentially in detail. For instance, 
in coining, the metals are worked cold; 
ind, of course, the uniformity of result 
is greater than that in drop forging. No 
where are finer and more artistic dies, 
more intricate machinery and powerful 
presses used for coining than in the new 
United States Mint in Philadelphia. This 
great establishment is acknowledged to 
be the best equipped in the world, and 
represents as it stands an expenditure of 
over $4,000,000 

We will commence a brief description 
with the melting department, and explain 
the different processes as we go along, 
until we arrive at the department where 
the finished coins are stored to await 
shipment. It is not my purpose here to 
deal with the making of the dies, which 
is an art by itself, and will require a 
separate article. 

The first process is converting the bul- 
lion into ingots of suitable alloy. The 
metal used is taken as required from the 
deposit vaults and transferred to the melt 
ing department, In this large room are 
sixteen melting furnaces, to heat which 
crude petroleum is used, the oil being 
sprayed into the furnaces by compressed 
air ‘he melting pots are plumbago cru 
cibles. These crucibles are kept piled 
about the furnaces, and, as wanted, are 
filled with gold or silver bricks and placed 


in the furnaces They are costly, and 


considerable care is required in their us 
When new and before they can be used 
they must be annealed his is done as 
follows When the crucible comes from 
the kiln, where it 1s baked and where the 


temperature is very high, it is “bone dry” 
and at the same time porous, and easily 
absorbs moisture; hence the crucibles ar 


always kept around the furnaces, or, in 
| 


other words, in a 


one dry place.” The 
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annealing of the pots is done by evenls 


aS 


heating them (that is, by not heating o1 

side more than another) to a temperatur 

running from 250 to 300 degrees Fah: 

and maintaining this heat until all mois: 
ure has been expelled. The pot is then 
evenly cooked and is ready for use. 

The gold blocks or bullion used in the 
mint come from all parts of the glob: 
and vary greatly in size and shape, accord 
ing to the molds used in the different assay 
offices, Klondike, Australia, Californi: 
South Africa; from each the gold as sen: 
in in large quantities by the large mining 
corporations, as well as that brought in 
by the miners in carpet bags, sacks, old 
tomato cans, oil cans, boxes and _ belts 
and other queer receptacles, is represented 
by some yellow brick in a plumbago cru 
cible. Before the molten metal is cast into 
ingots it is alloyed with copper until oo 
per cent. fine 

The melting is taken care of by me: 
who remain constantly before the furnaces 
during the process, with their hands pri 
tected by great muttens made of heavy 
buckskin or crash, and padded with pieces 
of Brussels carpet. When the met 
al has reached the proper heat, which 1 
denoted by color that can only be dis 
cerned by the men after long experien 
at the work, it is in a proper state to b 
cast into ingots Before pouring, how 
ever, a small amount of metal is take: 
from each crucible for the assayer and 
put in a small cup, with a number upor 
it denoting the melt 

The casting is done in the following 
manner: One man grasps a pair of tong 
with which he holds a three-spouted ladl 
He dips the molten metal from the cru 
cibles and pours it into a series of com 
bination hinged-clamp molds. When th: 
molds are filled and the metal has set 
they are taken by another man and 
plunged into cold water, thus annealing 
the ingots sufficiently for the first rolling 
process. After removing the ingots from 
the molds, they are dipped into muriati 
acid, which eats away all particles of for 
eign matter and dirt. Following the acid 
bath the ingots are cleansed in water. 

All ingots, whether of gold or silver, 
measure a foot in length, while in width 
and thickness they vary according to th: 
required size of the stock for the different 
blanks. 

\s the finished ingots come from th 
molds, a row of power shears are used t 
cut off the sprues and irregular ends 
From there the ingots go to the bencl 
left by the 


ie 


hands, where the rough 
molds and the shearing operation are file 
off, The filings resulting from this oper: 
tion are carefully saved in oil-cloth line 


receptacices 


We next find the ingots on a long 
side by side in a long row. Here 
ber, designating the melt of each ingot 
stamped in by a man with stamps an 


hammer, after which they are passed o1 


to the assayet This government expert 








CMa 











s thus able to identify the that 


ingots 


have come from the crucibles from which 


he has secured samples and assayed them. 


Ingots of the proper alloy are put to one 
side, and the others to another If the 
latter fall below or come above go per 


cent. fine they are rejected and returned 
to the melting department to be melted 
ver again. 

Those ingots that have assayed properly 
ire now sent into the rolling-mill depart 
ment. In this department 


heavy power 


rolls are used to reduce the bars to strips 


he first reducing process consists of 
passing the bars through fifteen sets of 
massive rollers, until they have been re 


duced to a thickness twice that required 


for blanking Before further reduction 


s attempted the metal must be annealed, 


s the roll has 


ing hardened it For an 
ealing, a specially constructed automatic 
heating and annealing furnace is_ used, 
nto which the strips are fed, heated to 
: cherry red and then pass out at the op 
site end into a quenching bath of cold 
vater Che annealed strips are then sent 


a } 
nrougn 


duced to thre 


set of fifteen rolls, and 
, ‘ 


required thickness _ for 


course 
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rhe 


melting 


he “gang” type of construction. 


scrap sheets are returned to the 


department. 


The 


weighe d. 


blanks now be cleaned and 
They 


cleaning 


must 


re very careful and thor 
as if tl 
dirt 


the blanks, 


ough 
amount of grease 


would 


slightest or 
mained them it have effect 


on on 


the weight 
The 


weighing 


weighing is done automatic 


in 


machines which are of a very 


Each 


machine consists of, first, ten upright brass 


intricate and novel construction 


tubes into which the blanks are fed. Ke 
neath the tubes 1s a long sliding bar with 
a reciprocating motion, each move of 
which takes ten blanks from beneath th 
tubes and drops them into a small basket 
on one end of a scale beam The ten 


blanks are weighed instantly, and are then 


fed through a series of troughs leading t 
three compartments, the light blanks fall 
ng into the first. the standard ones int 
he second and e heavy ones into thi 
st Phe light blat re condemned t 
« re melte \\ ( | S¢ tl ire vel 
weight are LIX ¢ ri ad rh OM 
be lightened \ ecn t ng t 
that I t 1 velg 
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Die 
Collar N Colla 
~ Com . 
Lower 
Die 
FIG. 6 
ACTION OF COINING DIES 
lepends upon the denomination of the could be produced from strips rolled in 
oins that are to be struck. The strips the same machines and punched by the 
now vary in dimensions up to six feet same dies, but this comes about through 


long, four inches wide, and an eighth of 
thick. 


We now come to the process « 


n inch 
f punch 
ng the blanks. The presses used for this 
work are for the most part of the single 
acting type, and are equipped with double 


roll automatic feeds, through which the 
trips of metal are fed to the dies f 
punching, the finished blanks dropping 


ut at the bottom into trays. The blanks 
s they come from the dies are of the ap 
vearance shown in Fig. 1 in the edge view 
vhile Fig shows an enlarged sect! 
ith the characteristic » nce of thi 
vO sides ftet puncl ng Nhe | 
nded and the the l ne g 
ed lr] ( ae#>res ( ) ( 
nou ny g C\ : ( 
Q ( move ] Bl 
g ( ( fron 
rip gy ng | Q 
es” fron i prop wi 
; f being —— t 
ar d betwe vhile t ( 


the softness or hardness of the metal, 
which, despite the care taken during the 
rolling and punching processes, some 
times flows more at one place than at an 
other, resulting in strips with spots of 
different thicknesses, In the harder met 


als (those that are cold-rolled finished, we 
mean) greater accuracy as to thickness 
can be attained than in the’ precious 
metals 

In the a gx acp | Cl 1K 
women are emploved, each of whom 
pro\ ided MW ( Scale ( 
variety of fi | fi cdg 
the hi 1, 1re down 1 

ne 1 velo ()} rse ft ) 

( veg l 

t y 1 ft 

ayes e off 

ul ( ( 

ie 
T ‘ ‘ 


emove 1 lie Wi 
suffice ‘ ( s « in { 
the correct weig 
The next r g w lin | 
inks ire req ed »p Sis that of mi 
ig, or putting on the raised edge whi 
protects the coin from ision If on 
will take a ste scale in iv it acros 
the face of a new coin he will see that tl 
embossed portion is lower than the rin 
Fig. 3 shows an enlarged section of 
blank which has beet eated in this man 
ner: it is called after this operation 
“planchet.” The operation consists 
rolling the edges in a_ special machine 
which compresses the metal radially, up 
setting oT thicken g it at t he edge above 
the remainder of the bla as shown, at 
the same time rounding the corners t 
Ue tink Tad S 
\fter the milling ope he blank 
ive ve re-anneal | s is done by 
heating cherry sre a furnact 
thi Y whi \ ( I l and ire i 
leng i » a batl f 
rom the ! 
m ready 
1 \\ 7 
| ! il 1 
I I ( \ t-1ro1 
torging Ti ' \\ | r¢ emble 
g t letter © \ pre ( are ofa 
inter¢ ge desigi milar ones art 
used for emb ny designs on silverware 
britannia, bra copper, etc.. in the manu 
facture t medal egalia, jewelry 
watches, et t short description of then 
will be of interest 
The presses embody several novel feat 
ures In order to withstand the tensil 
stress of as high as 1,000 tons, the pressure 
which some of the machines are designed 
to exert on the work, the bodies are made 
of solid wrought-iron forgings, the center 
of which are slotted out to admit the 
working parts In such presses the di 
is fastened to a ide actuated from below 
by powertul toggl These toggel are 
steel ¢ ngs with hardened and ground 
steel piece et in att eats and joint 
Adjustm f the pre e and of the di 
space etfected by er wedge betwee 
he pun hi Cl I! The togg] 
il ingen Cs¢ ( Vive tL pow 
rful pre t vithor ho 
i di | 
‘ i 
! \ 
27 
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shoe is provided above the mandrel to 
which the upper attached. This 
shoe is held up in place by four rods pass- 
ing up to a yoke at the top, and the weight 
is supported by four large compression 


die is 


springs. The upper slide of the shoe is 
made slightly inclined and a steel wedge 
is inserted between it and the bearing in 
the frame. 
adjusted by a screw which passes through 


The position of the wedge is 


the side of the housing, and which is op- 
erated by a hand wheel at the front. 

At the front of box 
which is kept filled with shining blanks 
ready to be fed to the dies by the women 
operators. The fed beneath 
the punch by means of a tube feed, these 


each press is a 


blanks are 
devices being arranged to feed from front 
to back. The blanks are put into a tubular 
holder from which a pair of automatically 
actuated fingers take them one by one and 
convey them into the dies at the rate of 
from 85 to 120 per minute. In embossing 
other work than coins, a cam-actuated stop 
gage is added to the device to insure feed- 
This 


s not done when embossing coins, how 


ing the blanks accurately to position 


ever, as the blanks drop within a collar 
which rises above the face of the die afte1 
each stroke and delivers the finished coin, 
and thus the blank is located by merely 
being dropped into it. The top and the 
bottom of the planchet are both embossed 
at the same stroke, and, at the same time, 
through the expansion caused by the enor- 
the 
disk of metal tightens within the fluted 


collar in the die, thus finishing the coin 


mous pressure exerted by the press, 


with fluted edges, as well as embossing 
the sides of it. Silver dollars and gold 
coms are stamped at the rate of 85 per 
minute, quarters and half-dollars 90 per 
minute, nickels 110 per minute, and cents 
{20 per minute. 

The fluting of the coin, or “reeding,” as 
it is sometimes called, at the edges is now 

foreign but all 
of large denominations 
treated so. This fluting consists of 
fine teeth or cogs running parallel with 
The collat within 
which the die is located produces this 
fluting, the internal being 
fluted and finished slightly conical to fa- 
cilitate the easy delivery of the finished 
coin at the top of the die. 


usually done on coin, 


American coins 


are 
the axis of the coin. 


surface of it 


To the mechanic the fact is at once ob- 
in this kind of 
to produce fins, 


vious that work there 1s 
a considerable tendency 
the construction of the dies making this 
tendency possible. The tendency is for 
the fin to form as shown at the edges of 
lig. 4, 
etal to escape the pressure. 


this being the only place for the 
Of course, 
this is a tendency to be overcome or avoid- 
the 
for mechanical and financial reasons, that 
the weight and consequent approximate 
the blanks is the 
the most, a very small error is ever de- 
tected. At with the utmost 
care in the preparation and production of 


ed, and greatest care is taken, both 


ass in all same; at 


times, even 
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the blanks, fins do occur, because the dies 
do not come the same distance apart at 
each stroke of the press. For the same 
reasons, as well as for convenience and 
artistic effect, the corners are rounded in 
the milling operation, and the pressure of 
embossing is regulated so that just suffi- 
cient power will be exerted to make the 
cdge flow to the comparatively sharp shape 
which will be noted in coins, and to strike 
up the designclearly. Whentoo much pres- 
sure is exerted the metal is caused to flow 
violently outward and find egress into the 
interstices of the die parts. Fortunately, 
with the metals for the valuable 
coins, this tendency can be obliterated and 
still a sufficiently deep, sharp design be 


used 


struck up on each face of the coin, These 
changing conditions over which there is 
such as a minute 


no mechanical control, 


difference in weight or bulk, a changing 
pressure descent of the punch, and varying 


density of the metal blanks cause an out- 
ward flow that is difficult to regulate sat- 
isfactorily. Thus we upon 
some coins, upon one face and sometimes 


will discern 
around the fluted edge, that the metal has 
not flowed outwardly at all and has left 
a considerably rounder portion at some 
At other 


times the circumstances will cause an ex- 


parts of the edge than at others 


cess of flow edgeward and a dead sharp 


corner will appear. It is these variable 
defects that the coiner is constantly trying 
to overcome by mechanical means, and he 
the 


edge from becoming too sharp, or from 


is usually successful in preventing 


fins appearing. The examination of a new 
coin will show to the eve the inaccuracies 
of sharpness of corner in a number of 
different places upon the same coin. 

As the embossing and fluting, or ‘‘reed- 
ing,’ of the coins is the last operation in 
their production, they are now taken from 
the finishing room to the proving depart- 
ment, where their accuracy as to weight, 
design and shape is tested. This is done 
very carefully, as a slight mark defect or 
abrasion on a valuable coin will preclude 
After the 
coin is ready for the counting room. 


its circulation. being tested, 

In the department reserved for count 
ing, gold coins, silver dollars and _ half- 
dollars are all counted by weight. They 
are piled up inside of steel frames and 
swept off into the pan of a massive pair 
of scales. The quarters, dimes, nickels 
and are shuffled large flat 
boards upon which are fastened parallel 
strips of brass running up and down and 
from side to side, leaving squares in which 
When the boards are 
which 


cents over 


the coins fit loosely. 
piled with coins they are tilted, 
causes the money to flow over them and 
fill all the squares between the strips. In 
this manner $1,000 in dimes are counted 
on a single board every eighteen seconds, 
and are thrown into an opening at the 
front of the counters’ table. 
ing the counters the new money is placed 


Upon leav 


in strong boxes within the vaults to await 
shipment. 
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Large Flywheel With Wood Rim. 

A wood rim flywheel 28 feet in diam 
eter, with a face of 9 feet, was recently 
built for a Fall River mill. It took the 
place of a cast-iron wheel with a single 
set of arms and which was considered un 
safe. The following particulars concern 
ing this wheel are given by the Boston 
Journal of Commerce: 

“The wheel has four crowns for four 
belts of different widths, and is built of 
41 courses of pine, each course having 12 
segments, a total of 492 segments. Each 
segment is screwed to the next course by 
16 lag screws. The material is also held 
by glue. 
the courses are bolted to the arms by inch 
bolts. The cast-iron hubs are 8 
diameter and the 
The two hubs wéigh 30,000 pounds, the 
24 arms—1I2 to each half of the wheel 
weigh 48,000 pounds, and the weight of 
the rim is 16,000 pounds, a total of 130,00 


There are two sets of arms, and 


feet in 


arms are 9 feet long 


pounds, The hubs are cast in halves and 
the four castings are bolted together. The 
arms, fitted to the hubs, are held in place 
by heavy bolts. The wood is thoroughly 
kiln-dried and the butts in each course are 
left 
close-fitting hardwood wedges are driver 
The 
hardwood keys between the outer ends of 
and the 
and, as stated, all the courses 


open 34 inch at the outer ends and 


in on hot glue with a heavy sledge. 


the arms rims are also driven 


by sledge, 
are glued and held together by lag bolts 





Pipe Cutting-Off Machine. 

The accompanying illustration shows 
new pipe cutting-off machine recently de 
signed and built by the Coulter & McKen 
Bridgeport, 


zie Machine Company, of 


Conn. This machine will cut off all kinds 
of pipe, whether cast iron, wrought iron 
or spiral-riveted, and all sizes from 3 to 
10 inches diameter. 

The machine is provided, as shown, with 
a large hollow spindle or cylinder A, which 
is arranged to rotate in housings B dow 
eled and bolted to the bed, and at the front 
of the cylinder is carried a rotary cutter 
The pipe 
to be cut is passed through the cylinder 


or saw C for severing the pipe 


three-jawed chuck /? 
of the the 
are independent and 


and gripped by the 
shown at the right machine ; 
jaws of this chuck 
adjustable, the top jaw being fitted to 

slide and operated by a hand wheel / 
Inside of the cylinder, between it and the 
pipe, runs a flexible shaft, carrying the saw 
or cutter C, 
ings, one being fixed and the other mova 


The shaft runs in two bea 
ble in a slide on the cylinder. By means 
of a hand wheel F the cutter is fed throug] 
the pipe, and then cutter and cylinder re 
volve about the pipe. 

The flexible shaft is driven by the pulley 
through a pinion, an intermediate and an 
external and internal gear ring G shown 
at the left of the machine. 
and internal gear ring has a bearing on the 


The external 


cylinder, but moves independently of the 
latter 
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The cylinder is rotated to feed the cutter 
worm H, 


bevel and spur geat 


around the work by the which 
is driven through the 
ing from the three-step cone pulley on the 
shaft at the top of the This 
pulley and the gear at this side both run 


machine 


intermediate 
shaft \ 
clutch is provided by means of which the 


freely on the shaft, and the 


gear below is also loose on its 


pulley and gears may be connected or dis 
connected at will, thus starting or stopping 
the feed of the cutter \s the cutter ts 
fed at the wall of the 
pipe, it is necessary to revolve the cylinder 


start throtigh the 
‘1 only once to cut the pipe off 
In a test made with this machine, a piec: 


inch 


pipe was cut off in 1 


of 10-inch 





lengths; all cuts were parallel with each 
other, no burrs were left on the work, 


the time consumed in making each 


and 
cut was 


but two minutes 


Echoes from the Oil Country. 


MACHINERY AND MECHANICS IN THE BIG 


WOODS A PRACTICAL LESSON IN BABBIT 


TING 


good 


Naturally a man wants to mak: 


impression on his first appearance in a 


community, and when that community 


happens to be a thriving village composed 


of men who follow lumbering, and most 


of whom work in the mill, it is well to 
be a little careful in 


about any machinery 


observed and studied over 





rTING-OFT 
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they worked with it and by it for years 
Do you suppose there is a trick of con 
struction or operation that has not been 


and commented 


° 


+ + } ] 
trea to sit and listen to 


their talks and to note some of the argu 


ments advanced, although to get them at 
l 


their best you should ei ve well ac 


quainted with the crowd or else be un 


known as a mechanic 


The kcen observation may not be backed 


by much knowledge of mechanics as 
viewed from a technical standpoint, but 
is a great help in the effort to “get there” 
and keep the mill going \ man is not 
sent for on the ordinary jobs; it is only 


MACHINE 


ordinary 


think 


when something of more than 


needs fixing that they 


importance 
him necessary 


and 


2 Ove;l 


‘That big engine 


} 1 
ucil WOTK 





ve want a man used to « 

It needs re-babbitting and ng and level 
ng Phe \ ilve ( ca Wy need dre ss 
ng up, and the rings should be looked to 
ind anything else p good shape that 


id needed going over for some time. The 
rebabbitt ng of he hill cal vs had been 
t rd part Oo! ‘ their eve ind 
had given rise » 1 ly discussio1 is to 
he best way Ig g good job 

The engine dia 25 lors 


power It was side draft with an &-inch 
rankshaft The main box was 16 inche 

long, and was just a plain box and cay 
with the dividing line set at an angle 


somewhere between 30 and 45 degre 


The space for babbitt was 1 more tha 
7-160 inch The outer bearing box w 
ibo I4 ci ng d set with the | 
ind cap dividing line ontal 

The sitting room of the hotel was th 
meeting place for most of the men afte 


1S Was a temperance town 
Sate place Tot the boys, too, and 


put 


evening | was there | Wa 


through quit xam ma » what 
I thoug necessary do and tl 
CS Way 
— , 
| had bee I ne wi Ss bet ‘ in¢ 
I gave as little det formation a 
| col d not nowing Ww Nol be nece 
' ‘ 
sarv before I got throug d not know 
ing W r es | g mping on 
l ok side ) | earnes tl 
, 
terest 1 ‘ \ ind t 
entered ( ( v n I na 
iT? 
Phi 1 \ v ( nit 
p 1 ey g ring ( T¢ 
' 
i CclVv ¢ hpeter it ) I the 
) He « ke e in a timbe 
{ ) ink 
r¢ lL go0oK ne kevervbody 1 
hat sectior new he w fit cla mat 
it his ow ‘ b USI wa 
building fi g engi O 
] how 
) ‘ \ ( 1OW nov 
eC mac 1 t \ ‘ 9 ning uy 
CTC 1 t] ‘ vil 
Hank Live i¢ d iw ve \ id ke t 
n \ to i« I ea ft it there 
were wavs of doing good an 
perhaps just a trifle bette han the mill 
at , ; , ' 
wright S way | t lea he argued in tha 


Way 


Of course the millwright didn’t preten 





to know much about engines except whi 
stvles, kinds and es were best for a mil 
but stil here ire certain pt neiple Ss re 
ognized by a good me ink and the, 
always go by thet Yi cant get awa 
from them and be te 

George, the man for all emergenci 
had ide t (,eorg d been aroun 
ver since ie ] \\ ) It ind tor 
good while before tl | more tha 
thirty years he had w ed tor the sam 
man He ] ad cl » ge out e tin 
vers and fr e the n He had helpe 
> p t n every piece I cl mery 
He had d ed 1 ndy ( 
trivances to help tl \ long. He d 
the blacl ng t t ll 1 wor 
and did it well nd that blacksmithing 
included ] rt f irot work th 
chanced t eed He id tull charg 
of all repai m the machinery He di 
the b tting ( had to be 
run and could te g ted ar 
whet iit W ( ce 2 
(seorge Ww: ery g 1 re ex 
) W ile t { iT { 
rouns 








“Oh, I can do a little cobbling around 


m them little jobs, but if you want to 
know anything about this mill, ‘jest lissen’ 
o them other fellows. Any one o’ them 
can say three words to my one. No use 


of me trying to talk when they're ‘round. 
Old George hain’t much good only when 


they want something done,” and George 
would take a fresh chew of tobacco and 
give me a nudge with his elbow and 


chuckle 

The engineer who ran the engine had 
been doing a whole lot of thinking, but 
as he had been running that engine only 
six or seven years and had to fire the boil- 
help his muscular develop- 


ers without 
ment was looked up to more than his 
ntellectual attainments; still, “he has a 


ight to have his say with the rest of us.” 

The men who ran the boat and the barge 
vards were both men of standing in the 
ommunity, and while not saying much 
vidently had positive ideas 


\mong all this array of talent the loco- 


iotive engineer must not be overlooked 
even if his locomotive had the engines 
i] on one side and had more ‘“‘cog” wheels 
not genuine cog wheels, but the local 
ume for all sorts of gear wheels) than 
© whole mill. “It can pull an awful 
ig load for its size and go up any kind 
fa grade, I know it don't go very fast, 
mut L guess you wouldn't care to ride very 


fast over that sort of a railroad, anyhow.” 
Just at this time his opinion was not 


When 


is going around with a big boil 


held as highly as it generally was. 
a man 
that keeps him from sitting down at all, 
ind everybody knows he hasn't worked 
for several days on account of it, it is 
hard to uphold a great deal of dignity. 
\s this man, afterward 
elected sheriff of the county, it shows he 
was a man of parts and well thought of. 

\s I sat and listened to the earnest dis- 
cussion of these questions from the mill 


however, was 


men’s point of view, I gathered in many 
ideas of how to do jobs with restricted 
appliances, and I saw that it was more the 
size and importance of this one than any- 
thing else that bothered them. 

The mill 
through the summer, and every man prided 


ran eleven hours a day right 
himself on seeing that his part did not 
cause delay. The deepest disgrace was to 
have to shut down for something that a 
good job or a little foresight would have 
voided 


The point that they all seemed to stick 


n was how to make the metal run over 
ich a large bearing with the metal so 
in \s this was in March the weather 


is cold and naturally the shaft and boxes 


vere, TOO 


It had been thought that a piece of wood 


irned up to use as a mandrel would do; 

hey couldn't turn a piece 8& inches 

n diameter and 1o feet long, and were 
fraid that even if they got one turned 

elsewhere it would not be true by the 


ime they got it. They were not even sure 


hat it would net alter in 


shape enough 
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to give trouble when the hot metal struck 
it. They understood very well that wood 
is far from being a stable thing. 

One thing they pretty generally agreed 
on, and that was that the shaft and boxes 
would have to be heated in some way or 
trying to pour would be a failure; yet 
how to do that and still handle them was 
the was a wheel that 
weighed a few that shaft that I 
had to get off, as the eccentric was badly 


question. There 


tons on 


cut and had to be sent to the shop for 
repairs. 

Not knowing just how I would go at it, 
[ had kept very quiet. I had poured some 
large before had 
trouble and didn’t look for any here, but 


boxes and never any 


I thought it best to say nothing, as the 
metal was apt to “freeze” or I might have 
a run out. If they all thought it a serious 
job my reputation would not suffer quite 
so much by the mishap, even though it 
was my own stupidness that caused it. 
The engineer who ran the engine was 
my chicf assistant on this job, and as we 
were working along I remarked: “If there 


to know that I 


is anything you may want 
can tell you about this engine, don't be a 


bit backward about asking questions.” 


‘hank you, there is one thing I have 
wanted to ask you: You heard all that 
talk up at the hotel last night; I don’t 


want you to give away the secrets of the 
trade, but I would like to know if you are 
going to heat that shaft and the boxes.” 
“T certainly will,” I replied, “I always 
do.” 

“Do you on little ones?” he asked in 
surprise. 

“Yes: on 
don’t want to give away too much of the 
You just watch me through 


all sizes and always, but I 


trade at once, 
and you will see the whole thing.” 

“T'll watch close enough, but I didn’t 
think you would heat them. George never 
heats the small ones when he pours them.” 

“Is that possible?” I asked. 

“Yes, and he gets good boxes, too, al 
most always,” he answered, 

“T will have to try to find out how he 
does it before I leave. If that is so, it is 
worth knowing.” 

We got the shaft in place and lined and 
leveled. One of the helpers had worked 
up a huge ball of clay to the proper con 
sistency, while the other one was gently 
blowing the fire in the forge and melting 
the tea kettle full of babbitt \ big iron 


tea kettle makes a fine thing to pour from; 


the spout acts as a skim gate I was 
putting the liners in place. I had the one 
at the end of the main box in place, with 
a rope tied tightly back of it to make 
sure there would not be any slip, and I was 


putting on the “mud” when the engineer 


stepped up quietly: “Excuse me, | 
want you to think I am interfering in your 


} 


business in any way, but are you t for 
getting something ?”’ 

I stepped back and looked things over 
carefully 

‘I don’t know of anything; what ts it?” 
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“Haven't you forgot about heating that 
shaft ?” 

“Oh, no. It isn’t time for that yet.” 

He looked at me with a puzzled es 
pression, but said nothing more, while 
kept on securing the liners. On the line: 
of the bottom edge of the bearing the bolt- 
made a secure job and also on the top om 
The disk of the crank made the other end 
A piece of marline and a little clay made 
sure that there wouldn’t be any leak. Or 
the top liner I cut a notch in the cente: 
about two inches long and also one nea: 
each end about % inch long; these I cm 
just as deep as the space would allow 
Along the liner about an inch apart I cu: 
little notches large enough to lay a broon 
straw in. I used plenty of clay and mad: 
a big liberal pouring head in the cente: 
I made it all of 6 inches high and buil: 
the 
straws 


up a riser at each of side opening- 
Pulling out the left a lot 
of little air holes, and I was ready for th: 
babbitt. 


clay for the pouring head was just right 


broom 
I had been very careful that th 


and as a further precaution had given 
a liberal sprinkling of powdered rosin 
had also rubbed the inside of the box wit 
the rosin after getting it as dry as I could 
I didn’t want any boiling on that box 
Two men with a hand spike brought 
the metal (genuine, by the way) when 
gave the word and held it as I directe 
I wouldn't trust anyone else with the pow 
ing, but put it in myself just as fast as 
with the pouring head filled 
It filled up in the risers nicely 
and I was sure I had a good box. 
“Now,” I to the engineer, ‘‘yo 
see how I heat the box and shaft. I don’: 
do it because I want to, but because I can’t 


would go 
well up. 


said 


help it.” 

“Yes, I see that, and I saw some othe: 
things, too, | pour that 
box in less time than we take to pour a 


saw you big 
little one. I saw your metal was not near 
ly as hot as we make ours. I thought you 
were making a big mistake when you put 
that the but I don't 
now. I didn’t think you would get th 
metal half way around the shaft, but her: 
is the grain of the liner on the metal and 


liner over top, too, 


a little in every air hole. I’m glad I didn’t 
tell anyone you said you would heat th: 
shaft and box. I thought you would heat 
them before you poured, while you heat 
them after you do it. I guess you don't 
need to try to pump George about his way 
of not doing it.” 

We had a 


explained that there was no mystery about 


that 


quiet laugh together and 


running boxes \ll was needed wa 
careful, intelligent had 
- the babbitt to get into. Ther 


means provided to ke p 


work. There 


, . 
ir displaced must have a 
» gel ut Che space must be fre fr 
anvthing that will generate gases 
quantities, or vet 
thy 1 ] t ] . ] 7 2 e 
horough means must be provided to a 


rmed to escape without inte1 


ae 
= 
/ 
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irately. but I fe f 9 ‘ Multiple Cylinder Jump Spark Commutator. box 
nan 1,500 degree l | { t i> \ . 
o low Per ) ; ‘ ( 
brother will kindly figure 1 ut, and \ dd periet ¢ 
n the meantime don't let anyone be afraid ines that the ¢ ( 
will get the metal into a box too qui 
In quick pouring look out that every J 
hing is well secured == 
[I didn't have any trouble running thi ; , 
rest of the bearings, although in the outer 
bearing, which was divided in the 
horizontally, I put a pouring head and 
risers on each side as a precaution but \ 


did not have to use them 
Once a man was having some troubl 
in getting some boxes to fill, and I went 


to investigate. He was babbitting engine 





bearings and we each got one ready. When 
ready to pour they were about alike ex “t ; : 


cept that the pouring head on mine was \ 


a little higher and wider than the one I \ , Pa 
had made. I let him pour first. After he 


had seen me pour he remarked ‘You ' 
always kept telling me to pour quick, and 


I thought I did till I saw you pour that 
You just seemed to turn the ladle upside , ‘ 
, 7 \ - 


down when you got ready to pou 


w it works s = J 














Try that once and set 
but be sure to let the ai ut and keep a 5 | # 
the babbitt in : —— ; 
I am glad to be able t iv that the vil {|} 2 ak : ) | 
whole of the engine job turned out wel! —— |} ~ 4 4! 
; ‘ 7 J -_S le 
and made m t ot tren yp im the 
big woods TT : ) en 
Where dampness has 1 e contendes , weet 7 -s 
I : , } D 
with, I have never found anything bette: ‘ 
than powdered rosin. On one occasion ‘ + | ee es : 
~ page ee : 
was sent to “fix” an engine got there E Mic epee 
na dense winter fog, and f d the e1 —— 
gine in an open mill and a crosshead to = LA 
babbitt Everything was coated’ with is ” 3 - 
moisture that gathered as soon as wiped . li J an 
off. I did not believe it w safe to try L 
; ~ 1's ies 
to pour, things were so wet, but I was 
miles from the shop, and to go back with [ J 
< xs 
out an effort was out of the question; be ; 
sides, 1 had just lately learned of th PULTIPLE CYLINDER JUMP SPA : 
wrinkle” of using rosin, and here was a 
‘ < er ered I \\ ( | . 
good chance to try it ' 
enitiol Phe par rated here I ‘ } e b 
| powdered up a lot of rosin, wiped off with possesses many point f mer 
the crossh = Rentseill Si sen Sito ; he 
he crosshead and dusted 1 n liberally f which have been thoroughly tested on engages it me 9o-degr W 
and rubbed it with my fingers, then dusted engines manufactured by R. E. Hill. De 
it on the slides and got the piston in place troit, Micl 
and set the crosshead as quickly as pos The particular commutator shown is for t l de d po 








The 
in any convenient position by the casting 


whole 


be clamped 


apparatus may 
partly shown in sketch, which casting is 
fastened to the engine. 

The advantages of this design are ap- 
3y the liberal use of fiber it ad 
It com- 


parent. 
mits of almost perfect insulation. 
mutates both primary and secondary cur 
While 


waterproof, the sparking is visible. 


rents enclosed and_ practically 
It has 
1 wide range of adjustment and may be 
Nearly all the 
machine work may be done on the lathe, 
the 


appearance 


run in either direction, 


which gives apparatus a very pre- 


sentable 





Letters From Practical Men. 


A Roller Thrust Bearing. 
hand,” 


While employed as a “general 


ind incidentally designing and_ building 


igs and fixtures in a large manufacturing 
New 


ylinder boring machine 


England, a large 


(of 


stablishment in 
the worm 


lriven type) was purchased from a manu- 
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so and so, but determination won and the 
success of the bearing was even greater 
than I anticipated 
ing, 

The casing <1, 
B and C 
quality of forged tool steel, and were hard- 


Fig. 3 shows the bear- 
* 1 - on ge 
as well as the two races 


were made heavy, of a good 


ened and slightly drawn to remove strains 
All were accurately ground, the races were 
straight on one side and to an exact angle 
of 5 degrees on the other. The thirty-six 
rollers were ground to 16 degree angle, 
.4793 inch diameter at the large end and 
The 
ends were slightly rounded to 
the 
After this bearing was in place, the man 
“She don't 


the 


I 7-16 inches long. outer or large 
conform to 
casing. J is a filling in piece only. 


operating the machine said, 
want to stop when I ship the belt” 
the mechanism 
for 
some time after the power was withdrawn 

After the 


months, the bearing was removed for in 


momentum of driving 


would cause the machine to revolve 


running machine for three 


spection, and all parts were found in per 
fect condition, with a mirror surface and 


no perceptible wear. That was more than 





SJ 


\ SUCCESSFUL 





facturer. When put in service the worm 


thrust bearing began to heat and caused 


all kinds of trouble. The thrust washers 


on being taken out were found to be 214 
nches diameter and 3 inch thick and had 
ipparently been cut off a bar of steel in 


i cutting-off machine without other work 


being done upon them. Much time was 
lost by the failure of the machine to work 
properly, and almost all the “knowing 


ones” of the shop (including the super 


intendent) were called upon to *devise 


thrust washers that would carry the enor 
\fter trying 
convex lenticular-shaped washers, which 


mous load without heating 


failed, of course, because they still further 
bearing 
to 
me “to do something to get that machine 
running.” =| 


reduced the already insufficient 


surface, the superintendent appealed 


started in to make quite a 
roller bearing and with a firm determina- 
tion to make it my way, although pressure 
was brought to bear upon me to make it 





ROLLER 
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THRUST BEARING 
a year ago, since when to the best of my 


knowledge the bearing has not been looked 
after, although the machine has been doing 
heavy work almost continuously since 
Worm, worm wheel and thrust bearing are 
oil.” The 


bearing has never even warmed up, and it 


submerged in heavy “black 
again proves that all thrust bearings should 
be made amply large to carry the heaviest 
loads, and not be taxed to the limit of en 
durance 


We 


the oval-faced washers that 


found when using machine with 
an 18- or 20 
inch diameter of cylinder taxed the power 
of the machine to the limit, but since the 
roller bearing has been in use, no cylinder 
the the 


the 


within capacity of machine has 


taxed power of the machine to any 
where near its limit. My experience with 
ball thrust bearings is such that I am far 
from being enthusiastic in their favor—in 
fact, the direct opposite would about ex 


views BECK 


press 


my 
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A New Principle in Hydraulic Presses. 
Editor American Machinist: 
of 


Principle in Hydraulic Presses” at 


“New 
page 
1790, Vol. 25, you have a note which shows 


Following my criticism the 


that you misunderstood my criticism, or | 
I did not 


anywhere compare them with the accumu 


failed to make it entirely clear. 


lator hydraulic system, and in the last 


paragraph referring to direct-operated 


presses I meant only such as are operated 
directly from a pump without an accum 

lator. There are many such presses in 
operation, each press having its own pump, 
generally triplex, belt driven. I still a- 
sert, without fear of proof to the contrary 
that no screw-operated plunger can com 
pare in efficiency with the crank-operated 


plunger, and if a system without an accu 


mulator is desired, it is preferable to the 


screw-operated plunger 


Regarding the better efficiency of a 
steeper pitch screw, I admit that; yet 
think it 1s easy to see that it is not prac 


If the pitch 
of the screw on the hand press is increased, 


tical to apply it to advantage. 


then the lever arm must be made longer, 


rr the plunger be reduced in diameter and 


ie travel be increased in proportion to 
the Either of 


these changes will require more space and 


get same displacement. 


make it more inconvenient to operate. But 
even with the choice of the best pitch that 
can be practically applied, I see no reason 
to expect any greater efficiency than thx 
crank-operated plunger gives 

If | 


objectionable for some specific reason, | 


found the crank-operated plunger 


would rather substitute a rack and pinion 
to actuate the plunger than a screw, and 
would not be afraid of the efficiency being 
any less 

There is another objection to some of 
which | 


the designs of this new press, 


failed to note in criticism: 
4 and 5 


plungers so located that it 1s impossible to 


my Designs 


have internal packings around 
detect any appearance of leakage at this 
point until it gets so bad that the press 
fails to work. There may be often great 
loss of efficiency here for some time bx 
fore it becomes bad enough to be noticed 
in the operation of the press, particularly 
those other than hand 


on operated by 


power. 

that all 

these designs, however ingenious they are, 

lack of of the 

of simplicity in hydraulic machinery 
BeLL CRANK 


On the whole, 


t seems to me 


exhibit appreciation high 


value 


[it is quite true that the use of a steep 
pitch screw does introduce limitations in 
obtaining the desired geometrical speed o1 
power ratio, but these limitations are not 
as serious as they appear at first sight 
since, because of the great increase of effi 
ciency with increase of pitch angle when 
those angles are small, the power ratio 
does not decrease as rapidly as the speed 
In the 
pitch of the screw on the hand press is 


ratio increases. other words, if 


increased, the lever arm and its travel 
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must be increased, but not “in propor- tween the air-cushion and the print paper, creasing e dept Phe 
tion,”’ as our correspondent says. In most as it works better this way equally accurate for eith 
ases we believe that a single pair of spur The lower frame B is mounted on a_ ing made, of course, for 
gears would make up for the loss in power standard that contains a ball and socket ness. As for the rule n 
ratio due to the increase in the pitch angle joint, by means of which the frame can common in “Experience 
ind with a large net gain in efficiency. In _ be tilted to any desired angle, or turned pure mathematical 
iny case, we regard the low efficiency of a to any point of the compass will not be affected w 
screw as of small importance in this con The lower part of this standard consists Slough or Constantinoplk 
nection because its effect is experienced yf a cast portion G bolted to the truck H, Experience” ref 
during the final squeeze only, which, of and having a hub on the upper side, in well wn tendency of 
ourse, is usually short as compared with which is clamped the upright bar / by : 
the total movement of the plunger. With means of the binding screw / On the | 
many presses this is also a heavy loss dur upper end of the bar is pinned the cast | 
ing the return stroke due to expelling the iron ball J, while around it are clamped the 
water from the main cylinder at high ve socket members; one of them, A, bolted 
locity through small valves, and this loss the frame back C and resting on top of 
is. we judge, largely avoided in this system the ball, and the othe ne, L, clamped 
if construction. gainst the under side of the ball and held / 
Che individual pump system is of course K by bolts and the hand binding nut A e , ‘ 
ma different basis as regards efficiency The frame is firmly held in any positior FIG. 1 
from the central pump and accumulator desired by tightening this nu 
system. Our comparisons have been, as lhe truck has on each of its four cor 
ur correspondent states, with the latter ners one of the brackets O with grooved 
system —Ed. | wheels ?, and the t1 k for these is see 
aia ates section in the detail view at the rigl the P , 
A Novel Blueprinting Frame. vhere the flanges of the rail KX are attached d gives 
Ieditor American Machinist y wood screws ae Sr ae _— es ip N 
Some time since the writer discovered C. D. Kine \MEI N MACHIN 
e printing frame of which he has made ma pee what ( ce 
the accompanying sketch, thinking some Sizing Blanks for Drawing. hey wi é é 
f your readers might be interested in it, Editor American Machinist VOTKS i exam 
ind whatever its faults it certainly has the I have read “Experience’s” reply at page p (hig 
harm of originality 1553, Vol, 25, to my criticism on his met} varying de] trot 
The frame proper consists of two parts, ods of sizing blanks for stamped or drawn ‘ e ot 
both of wood, the upper one A holding metal goods. Although a good deal of his depths of cup by x] 
the plate glass, and hinged to the lower matter is irrelevant, I feel that I am called then ) 
ne, which is made up of a frame B, the upon to qualify the statements I have [face or s ) 
same size as A, but having a stout wood made. Further than this, I think that most nd we g le 1 W 
back C. On this back is placed a rubber f us expect from the AMERICAN MACHIN incl 
2 ‘ 
Experience "’ gives 
Surtace of disk gives 414 
Now ce the othe 
tamping (Fig. 2) 12 
e nc 
a 4“ 
Experience 
vives 
Cc Surface of s 
g& gives 15.34 2 
B I Now scTV«¢ 
N I 1 ( it thi 
4 G } 1 ell cy 
wi peri 
1 i " P “a ™ i . 
H | ‘ RIA ul 
7 ff = p_/ {\ Oo ‘ : n \ 
4/ = S/ ‘ x pec 
d ‘ g I 
> ’ ' 
An Machinat 
erea 1 r 
NOVEL BLUEPRINTING FRAMI eyes on 
( ly ip iT s¢ 
ushion having a small tube E with st theoretical ac vy, and not some ng at the figure ve 
alve and nipple F attached, protruding rule of thumb. I have come in, contact 1m r of f 
through a hole in the frame B with very great number of toolmakers, draws wher 
When it is desired to use the frame for and I believe this subject 1s of some in ire actually large 
printing, the cushion is inflated by means _ terest to many of them the shallow es | 
f a bicycle pump and the upper frame In using the word “stamped,” let us less than min Phi 
and glass are simply lowered upon it, the understand that it includes what is some rule applies ne t 
weight of these being sufficient to press times called “drawn work,” or stampings ditions nor con 
the tracing and print paper as smoothly m which further operations are per- wance for the et 
ve- formed, reducing the thickness and in-_ vents the applicatior 


is required. A piece of felt is placed | 


1i¢ | va 


\ 


ilculatior 


ppivin 


e 18 


1 be 


reduced thick 


g to work 








district, it 1s 
> application 
er applied at 
\\ ( Cal S ft 
ind othe 
12 > 
FIG 
IN¢ 
oO propor 7 
g I he at \\ 
vhy my rule 
eader t tl 
\ “now that 
i d | i } 
w this problen 
‘ e a drawt 
ete ind Oot 
, 
nch: work out 
tor e dittere 
, 
nec ruk ine 
ng the 
mmended by m« 
inche nche nche 
‘4 1 
1 1.93 
! 2 
xtreme ina dt iw 
in diameter 
ne 
2 
as e of disk 
sa { sk 
ese hgure clo ely 
difference retw ec 
d rule f thum 
\ tha il S 
the tendency i 
prop t he 
de. This beins 
f d il the ( 
oe = 
eep draw A 
e P@ivel V « 
lraw where tle 
sizes will more 
| give Now, look 
hind not 
} to! the dee 
etch takes place 
n mine, whereas fo 
es are very mucl 
ks as though hi 
he theoretical 
which make al 


which he says pre 




















Ife says that many firms have the ad 
intage of me in that they make their own 
aterial, and implies that the waste does 


tt therefore affect the question so much 


nd also that large scrap is worth mort 
an small, so the more made the bette 
do not think these remarks require any 
, fron 

experience iVS an approximate diam 
er only is essential in designing the di 





neces 


n ntifie 


ely Wns 


We some time ago had an order for 300 
npings, or drawn stampings, 14 inch 
Lniete ind 25 inches deep, to be mad 
i 16 inch steel, the eylindrical part be 
e¢ drawn to .o&8s inch thick Does “Ex 
rience hink we made an expensive set 
f dies for the and then cut out some 


certain by the size 


eC Oa experiment 

quired for the articl We certainly 
id not The first thing done was to figure 
mut the size required, and this was don 


nathematically, and not by rule of thumb: 


ie dies were designed to work this size ot 
k, and they did it, and although we 
ive made some thousands of these arti 
les sinee, no change has been made 1n 


as first ascertained 
Mr 


to such great length, but | 


disk, 


I must apologize, 


the size of the 
Editor, for going 
feel sure that 


will be 


the less experienced among us 
glad of any proof that (although one may 
get through life—and may actually pay 


dividends—by rule of thumb) our profes 


sion is an exact science without mystery, 
and that we may apply figures with as 
surance of satisfactory results. 

Slough, england H. E. Brown 


Device for Operating Gasoline Engine Exhaust 
Valve—Fastening Cleats to the 
Drawing Board. 


Editor American Machinist: 

\ few years ago, while employed in a 
small Western job shop that built gaso 
line engines as a side line, the writer was 


truck with the ingenious device they then 


ed as a two-to-one motion for operating 


he exhaust valve, the engines being of 
he four-cycle typ 
Fig. 1 is a drawing showing the main 


teatures and operation, 4 is a slide which 


the bracket B by an 


This 


Ss reciprocated in 


‘ccentric, and carries a pivot C 


pivot carries a finger J) and a sliding pin 
l The cap to the slide bracket was ex 
tended at one end and had cast in it the 
opening, as shown, the edges of which 
were chilled 

The slide is shown at the forward end 
of its stroke with pin /2 caught on the 
shoulder / and the tinger /) pointing up 
wards \s the slide moves to the left, 
pin /: strikes the inclined surface G and ts 


pushed through the pivot, as shown by 


the fine dotted lines. On the return stroke 
the pin engages with the upper shoulder 
/1 and rotates the pivot until the finger D 


to a horizontal position. On the 


comes 
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next backward stroke it will then strike 


the valve stem and open the valve. Pin 


y 


/: will then have been forced to its orig- 


inal position and on the next forward 
stroke will rotate the pivot and finger to 
their original position. 


/ is a friction spring that holds the pivot 
Statronary except when rotated by the pin, 
Pin AK, as shown by the fine dotted lines 
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Effect of Redrawing the Temper. 
Iditor American Machinist : 


Referring to the article at page 18} 
Vol. 25, “A Curious Experime 
Tempering,” by Alois Platt, the w1 
some years ago had a similar experiet 
but with the difference that the experie ( 


was used to a practical 









































DEVICE FOR OPERATING ¢ 


insures that the sliding pin will not turn 


the pivot when it strikes the incline 


Needing a 


drawing board at that time 


ind not having the tools to dovet ‘ 
stiffening strips to it, as is the quite usua 
practice, they were put on as shown in the 


sketch, Fig. 2 


Beginning at the center of the strips, 
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\SOLINE ENGINE EXHAUST VALVI 
We had some very hard steel that re 
juired chipping, and the points or end 
1f our cold chisels seemed to snap off af 
t very few blows Phe, dl d mn du 
but, as mentioned, would snap oft 'e 
grain was fine, and everything about 
steel, hardening, etc., seemed rig 


occurred to me, however, that 








>K 


i 





ASTENING CLI 


screw holes were made a snug fit on the 


body of the screw and then each hole to- 
the 
allowing the screws to swing as the board 


ward ends was cut out as shown, 


swelled or shrunk. Two walnut cleats of 
the dimensions shown keep a 36x42-inch 
board true without any saw slits in the 


back &. 2. DB 





ATS 
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TO THE DRAWING BOARD 


steel was 
th 


had 


1 
the 


ting edge did not give way, 


evidently not inferior in quality, as 


cutting edge was sharp; possibly | 
hardened the chisel too hard. I thought I 


would what would happen if I drew 


the 


former experience I knew that tempering 


see d 
temper two or three times, as from 


tended to toughen and yet not really re 
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duce the hardness which is essential to the 


cutting qualities. I proceeded to draw the 


temper first to, say, a medium straw 


color, then quenched the chisel, polished 
away the medium = straw’ color, and 
brought the same color again. This 
I repeated three times, tested the tool by 
file test, and found it apparently as hard 


as before commencing to draw the tempet 


| found that the same cold chisel, when 
treated in the same manner as that which 
originally broke and snapped off, if. it 
had the temper drawn three times to the 
same color, would not snap or break off 


wonderful endu 


and 


rance and cutting qualities 


To 


seemed to 


POssc ss 


anyone experiencing t! from 


punches, chisels, or circular shear cutters 
chipping or tlaking off from the edges, | 
would say that if they will re-grind or 


sharpen the same tool without re-harden 


olor carefully, as 


ng but draw the ec out 
will find a great 


rep | 


lined above, they improve 


Ee RBERH ARD' 


Hoisting Drums. 
Machinist 
Vol. 25, Mr. C. F. BI 


exception to what | said at page 


editor 
\t page 1791, 


\met can 


takes 


1508 regarding hoisting drums lf he 


will read the article more carefully, he 


will not find that I am a very earnest ad 


vocal ot what he objects to, viz., casting 
the drum upon the shaft. | said, among 
other things, that “the strength of the joint 


which is made in the foundry is always 


n unknown quantity, and even if we ne 


“ct th 


glect the friction between the parts entirely 


and plece dependence only upon the iron 


forming a key in the shaft, we can never 


ly filled 





be sure that the groove 1s complete 


and that there will not be sufficient 


motion to render the construction useless.” 


| endeavored to lay stress upon the neces 


ity of keeping the metal in the drum of 
t unttorm thickness, drum would 


«tS iit 
necessarily be weakened by cutting the 


Mr. Blake cc 


ic drum 


ProOove msiders thi mis 


Ss a 
must be made thick 


for the Ves So 


1] 
LHiOW 











Y 


DEFECTING SHAFT UPON \ 


CRANE DRUM 

= } eS oe 
irregular thickness, we 
this also ( the 


and | said that this 


must allow for 


ultting 


grooves 1s unavoidable, 


the very reason why every precaution 
should be taken to in other respects pre 
serve the strength of the casting.” 1 do 
not agree with Mr. Blake that a crane 
Irum, considered as a beam, is of a length 
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only to the centers of the hubs, as_ he 


shows in Fig, 4, even if it is loose 
the shaft 


upon 


This may be true in excep 


tional cases, or if the shaft is of such 


stiffness that 
ed Che 


aggerated of course, 


its detlection may be neglect 


7 


inclosed sketch, very mux 


+] ’ 
tha 


will help to show 


if the shaft deflects, it will tend to bring 


stress upon the drum in. the 


bending 
same direction as 


center load GERALD E, FLANAGAN 


Indexing Periodicals—Inclination of 
Tables. 
Machinist 


} 
to explain 


Drawing 


Editor American 


I should like my metho f 


which for a busy mat 
do his 


mvenient that 


indexing periodicals, 


indexing 


ments and trim the margins « se t 
reading matte! For the trimming | use 
pair of large shears in order to have 


ass 
work done at once. If one likes a neate 


pearance and has leisure time tor filing 


well to accumulate several papers and 


have the edges trimmed by a bookbinder 
When the papers are trimmed, they fit 
very nicely into standard letter file ca 
which are so much used Those like the 
} 1, ‘ 
sketch, rig I rm very conventel I 


filing both letters 


ind periodicals 


lor the card ral x | lis cara oe | 
inches, which will contain § all 
The objection 


3x5 card is that it larger 


Intormation tor this work 


to the standard 


than needed, and, since young engineer 


must travel ce well to le 

as compact as possible in such things 
When I read the \Iacu 

lh pencil 


pocket also. Witl 


\MERICAN 


ave a red of very black 


and idelible pencil 


the black pencil I make a 


igainst the heading of 


to preserve tor tuture reterence r] 
make an entry on a ecard with the indelibl 
pencil or with a fountain pe \ how 
in Fig. 2 l fill out two of these card 
iike, and one being filed under [iy 

lics and the other undet Pre ‘ Phi 
first part of the number refers to the \ 
in which the paper is filed Phe 
designates the size of the box in ca 

hec mes necessary to use other size I 
larger periodicals, and 16 the numb 
of the consecutive papers in that box ls 


paper as tc 


which | 
When the paper ts read it 1s pl 


each mes | assign a number 


write in large figures 


page | iced 
on top ot those ready n { bo 
the cards are filed in a small box 

\ll the papers in which are artiéles | 
wish to preserve are filed in the same b 
until that box is full This seems bette 
in a small index than to separate the dit 


ferent publications according to name, b 
whicl 


ind also to 


cause it is troublesome to remember 


pape rT an article appeared 11 


keep track of more than one box 


time for filing 


It 
empl 
32 yp 
degree 
Wweyve 


ja J 


o 


ENTRY 





Hydraulic Press 


A new principle in 





ON INDI 


O5 





work they ought to be prepared to foot 
the bill for proper tools to produce it 
If I am to produce hundreds, or perhaps 
s, of accurate 
should 
and 


done in the 


interchangeable 
could 


require gages | 


asure calculate the Sizes, as 


not 


t be spoken oT, 


system 


known 


where the gage is first set to a 
l 


S1Z¢ 


ind is then adjustable to a size which must 
be accepted as we do sausages, on faith that 
| 


Also 


or collar on them, and it 


it is what we require some pieces 


have a shouldet 


is required to measure close up to this 


shoulder or collar. These gages as I see 


them from the illustrations and descrip 
tions, will be useless for this, as they can 
not be got up within 3-16 or 14 inch 
\ limit gage was illustrated some time 


back in the AMERICAN MACHINIST which 
struck me as meeting most of the require 
of this description. This 


hut this 


ments in a gage 


gage was capable of adjustment, 


could only be done in the toolroom 


NICK 
trom 


[We think no will diffe 


correspondent as to the desirability of fixed 


One oul 


gages for work which is to be duplicated 
The Newall gage, as 


intended largely for 


in large numbers 


we understand it, is 


that class of work which, because of its 


being produced in limited numbers, will 
not justify the expense of an outfit of fixed 
Zages Ed | 

Subtracting Fractions 
\merican Machinist 
Mr. 


subtracting fractions at 


Editor 


Referring to Timator’s method of 
page 1555, Vol. 25, 
I would like to offer my method, which 
probably is not new, but I have not seen 
it used by others. Using the same exam 
ples, 


I write it: 


I write it: 


Take another case : 
9’ 7%?” I write it: 
211] 2 1 


S/ 1s! 14/ 


6 6 7 


7 
4. G. COLLINs 





Finding the Diameter of a Ball Cup. 
Editor American Machinist 

I have frequently to 

, or a ball race, to hold 

of balls Ih 


occasion make a 
certain num 
ave no quarrel with fig 
: the 


se, and in fact use 


} 
sin = 
- 
radius 
While 
of ball 


radius of ball cup, ? 


ball, and n number of balls 


he theoretical diametet 


cup, | invariably take a piece of machinery 
and have the 


steel 14 or 3 inch too large, 


AMERICAN MACHINIST 
lathe man bore it out like the sketch, but 
a little smaller than the figured diameter. 
The angle of the bevel is not particular, 
as it is only for the purpose of causing 
the balls to roli to the straight side 

When the piece has been bored out to 








emeataspol 
A nerican.Machint 


FINDING THE DIAMETER OF A BALL CUP 
about ten thousandths too small, the chuck 
is unscrewed from the spindle, the piece 
being left in and turned jaws up and the 
balls placed in the bored-out ring, where 
they slide down the incline and bring up 
against the outside of the space. 

If the balls are up to size, the full num 
ber will not quite go in, and then it will 
be necessary to roll the chuck back on the 
lathe and little 
enough is taken out to let the balls just 


take out a more until 


fit. Several times I have found it neces 


sary to make the ball race several thou 


sandths larger than the figures called for, 
but in all cases the balls and not the fig 
ures made the fit, which is the essential 
point 

finding the correct diam 


This way of 


eter is not only good where’ figures are 
used, but by it figures are easily dispensed 
made with 


find 


with, as several trials may be 
The balls 


without any assistance 


comparative ease. their 
place 
G. SCHNEIDER 





Paper for Pointing Pencils. 
Editor Machinist : 


Thinking your readers may be interested 


\merican 


in a better method of keeping points on 


draftsmen’s pencils, I am sending you 


some pieces of a photographic paper which 
preferred 


the 


in my opinion, much to be 


to the fine sandpaper used for put 


pose. I have used the fine sandpaper, the 
file, 


all proven too rough for maintaining the 


and the sharp penknife, and they have 


delicate peneil point. Rough drawing pa 


January 8, 1903 


per is often used, but the pressure nece 


sary often breaks the point before it 


formed. 
The 


is known as ‘Cyko”’ 


S itisfac 


and 


paper I have found so 


tory paper, 
a coating which gives it : 


at the 


prepared with 
“tooth” makes it 


the 


and same time 


very delicate in its action on pencil 
The grades known as “Art Cyko” 
and Matte Cyko” 
the the 
and old or spoiled prints on these paper 
While 
some other photographic papers may be 
this 
other paper with nearly so good a “tooth 
as “Cyko.” ErNeEst A. TURNER 
[We find that with the paper sent us by 


point 


“Carbon are suitable, 


latter having smoother surfac« 


are quite as good as new paper. 


useful for purpose, I know of no 


our correspondent a very satisfactory point 


Ed. ] 


is formed on the pencil 





An Oil Can Filler. 
Editor Machinist : 

\ certain toolroom foreman insisted that 
He dic 
He got the soldering outfit, select 
ed a tin dipper and made the oil-can filler 
The dipper held just 
did Phe 


\merican 


his department be kept clean. 


more, 


shown in the sketch. 
a little 


less than the oil cans 


\N OIL CAN FILLER 
toolroom boy was like most other toolroom 
boys, but he took good care that this little 
It made it easier 
WERTHEIM 


article should not be lost. 
to keep things tidy FEerp 





What Becomes of the Energy in a Dissolved 
Spring ? 


Editor American Machinist : 


The discussion of “perpetual motion” in 
recent numbers of the AMERICAN MACHIN 
ist calls to mind a question I have heard 


asked several times, but have not heard 


satisfactorily answered. Perhaps some 


answer it 


your readers can 
Suppose a spiral spring wound tight and 
fastened 


in a ring as such springs are 


the was dissolved in 


market 


1 
he potentia 


become of the | 


1 
Would more heat be 


reaction 


would 


the spring? evolve 


in the chemical because of some 


; 


particular arrangement of the molecules « 


the metal due to the strained spring, o1 


what? So: 2-5. 


[We do not know what becomes of the 
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stored energy under the conditions given, of an isolated observation, early giver comy t 

but do not believe it is destroyed If, as publicity, but indeed a series of investig | n i 
each particle or perhaps molecule of the tions systematically nducted through the t f 

teel composing the spring should as it co-operation ot powerful m rgical t 

hecomes detached by the action of the acid rganizat Société de Commentr 

be given a motion through the acid, which Fourchaml { BY eville. with ¢ f 


And it is to be remembered that a very Not only cond 1 f \ t ' f \ I 








tle heat indeed would be sufhcient t f slightly <pansible \ ve beet () 
iccount for the work done in winding, for fixed, but furtl this existence s be ) ) .) 
the amount of heat necessary to raise the connected w ries of anomalies w N 
temperature of 1 pound of water 1 degre mbrace all the loy f iron and nicl 
Fahr. would be sufficient if converted int nd extend 1 properti 
vork to 1 t pound of water 778 Few pul 1 
feet against the action of gravity Ed. | therto beet de e Eng ( ‘ 
eee Be guage; vet a demonstt noft prope f t 
= en es of thes , given in the Roy , 
The Alleged New Nickel-Steel Alloy. Ractiie Waited Mu a i te ee 
Editor American Machinist | was graciously invited. It was repeated ' — > the met 1, 
The criticism by Dr. Stillmat page vy Sir R , A stis t 4] necting of O P ed «¢ 
1075, Vol 25 f the new nik ce] steel has the Brit nn \ vt n.wl cht k place mpti - : 1 ded il 
not surprised me in the least It is cel t Toronto. in th stumn of i : , 1, mp 
tainly difficult to imagine. a priori, how it year Finall n article appeared in the ao rhitant whic 
can be that the mixture of iron and nickel, Powe Macacis € October. 1001 na ies +] 
f which the expansions ( respectively hy, oa! x oe at erls { Pee 
11.5 and 12.5 millimeters, can give a | nm the non t' oun a fi , , S da 4 ‘met 
ance having sensibly no expansion Yet lslaved , o ada lo-dav there | a DD ' hee 
he tact eX! nd lov \“ | little cx not ‘ f , ‘ ian 7 ‘ ; name 
vansibility exist to-day—prepared no long n Germany tI A ; ; nend enlac 
‘ras curiosities of the laboratory, but 1 um wi nie ead. allowing the evel 
the state of industrial products, of which = disyse of mercury for compensatio1 If | al mn factor ve complete 
the employment increases from day to day cite particularly Germany for this appli ciecane | the employment of the preciou 
is I will indicate later o1 tion. it be e t new pendulum | Up tot present, several tens ot 
Assuredly it is not very easy to under pread there with astonishing rapidity erammes of platinum have thus be 
stand how—that is to say, by the action but they are made in other countries also; 1 re ( return t ( I 
of what secret mechanism—the sen notably France and Switzerland, althoug! i Ans dante 4 ate 4 pplicat 
sibly non-expansive may exist For sey less exclusively Ses ieee better irmows 


eral vears | have tried to show an outline Among the cientific application ; ' * ed in lamp mat 


f their theory, founded on the idea of a slightly expansible alloys, I will cite in th factiut , ' forms nearly a third 
chemical equilibrium variable with the first place their employment in geodetic ft t production, will be returnes 
temperature, and it is to this general idea instruments whether for the measurement to the it , nina danene 
hat the discussion pertains still; but under of bases. or even in theodolites for th ee oe i rice which tb 
his vague form, the theory 1s not. sufh measurement of angles. as well as in the ; price of the metal, ar 

‘iently explicit, and I should admit that all leveling apparatus adopted by the United wed 1 

the attempts at specialization still encoun States Coast and Geodetic Survey Ras a , — ynoy , 


ter some difficulties. Yet one will readily nstruments have alreadv been delivered or rec prog nt nes will intere 


ing to which the passage of iron from thi services of Germany, France, Japan, Mex ' ' f tl tter anc f n 
tate y to the state @ by lowering of the ico, Roumania and Russia, Other pul ! ve exp 
temperature ought to play an important been employed by the Swiss-Ru n eX ) rf let 1 et 
role in the phenomena 1n questiot1 It sut pedition of Spitzbergen, by Sir D. Gill ir Ca EG { 
ices, in effect, ft idmit that this passage Cape Colony and : "at by he ¢g ) f e ] tio! 
vnicnh 1 pl cea. i . T A I YTApliic | Vice I Cl il \ rit 4 \ le 
elevated temperature d in a limited 1 vv the hy oT c St f the navy 
erval brought doy 111 Vy t \ladag 1 I 

1 | » nit 
rerature ind spread I g t inte! ‘ \1 r I } I 
in order to explain perfectly the existen , 
is ghtly expat! )] lloy rl the 1! re r I aN I 

support Oo! mb f fact ‘ ‘ \ 
» - no 1 \ 1 ‘ 
) Loo} oO ( rt ) ( ( ‘ 
} : ()} 

vill be pr \ \ an an I t . 
most pt ) 1 { ( 

1 1 1 Je 
ge! ( f 

‘ 11 t n nad \ 9 ‘ r ( ‘ 
t « t | é t 
l f t proper 
: t o ‘ | o , t ( 
f the w alloy \ vill see f : , ; 
rortn mu ! 1 t nd great dettne .y 1,000 r the m 
— no | ‘ ; 
) ) \ 1 ) ce i < I ‘ 


*Translated by E. P. Buffet plet 1 1 t he have pract 
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Publicity for Corporations. 


with some. satisfaction that 


We 


Chairman Knapp, of the Interstate Com 


note 


merce Commission, in a paper read at the 
recent meeting of the Association for the 
\dvancement of Science, exposed the fal 
the proposed 
shall 
the 


the injustice of 


that 


lacy and 


requirement corporations make 
all their 


Publicity” has been proposed ad nauseum 


known to public 


doings 


as a remedy for the trust evil, and so far 


as we have observed, those who recom 


mend it make no distinction whatever be 


tween such corporations on the one hand 


as ‘build millers, planers, drillers or en 


gines in keen competition with others, and 


on the other hand such corporations as 


those which own the anthracite coal sup 


ply, the mineral oil supply, or that exist 
by reason of a public franchise and are 


supposed to perform a public service 


\Mlany corporations carry on strictly pri 


vate and competitive business Kor in 


stance, the stock of a newly formed com 


pany which is to take over the plant and 
manufac 
The 


will be 


business of a well-known shoe 


turer is now being offered for sale 


shoes made by this corporation 


in competition with other shoes the 


is they are now, and we see no 


reason to claim that the buyer of a pair 
of these all 
about the affairs of the company that man 
The 


ought to 


shoes has a right to know 


ufactures them man who proposes 


to buy stock know all about it 


that he can find out, and his rights as a 


stockholder ought to be protected by PIV 


him such information us might be 


ing 
necessary; the right to get such informa 


tion is secured by the corporation laws of 
stockholder chooses 


hold 


whose affairs he 


most States, and if a 


to buy stock or to the stock of a 


company knows nothing 


of, why should he be prevented from do 


ing it, or why should information regard 


the business he is interested in_ be 


ing 


scattered broadcast—given to competitors 


all 


detriment 


and others, probably to the serious 


of the business and all interest 
ed in it? 


We do not 


themselves together under the form of an 


see why men who associate 
incorporation should be compelled to pub 


world, including their com 


details of 


the 
all 


tact 


lish to 


the their business 


petitors, 


roi anything about it, any more 


than men who are associated under sim 


ple partnership agreements should be com 


pelled to do so. Corporations which ear 


ry ona business based upon a public fran 


and in which in the nature of the 


chise 
case there can be no free competition, such 


coal, railroad, street car. water 


as Las, 


works companies, ete., ought to be regard 


ed as different from those who make 


shoes, machine tools or sawmills, that 


anybody else may also make; but even 


in the case of such corporations as enjoy 


a more or less complete monopoly, it 1s 


how “publicity” is going to 


hard to see 
lessen or abate that monopoly or mitigate 


its evils in any way. The monopoly may 
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still in spite of all the “publicity” 
that 
panies controlling them 


to deal with monopolies in such 


exist 


may be squeezed out of the com 
The public would 
do better 
a way as to protect the public rights, and 


deal 


such 


should with them regardless of 


whether monopolies are controlled 


by corporations or by individuals. It 1 


the monopoly that is the evil, not the 


question of the form under which the men 
controlling it are associated togethe1 


The Profit Sharing Plan of the United States 
Steel Corporation. 
and elaborate 


The 


scheme of profit sharing 


most . important 


ever ar ViIsc d has 


been management 


United 


Just 


announced by the 


of the States Steel Corporation, 


the aim being, we are told, to make it 


man from the president 


hovel 


applv “to every 
to the man working with pick and s 
for one of the subsidiary companies.” 


} 
Phe 


one to 


plan is announced in two circulars 


the stockholders and the other to 


the ofhcers and employees. These circu 


lars show the plan to be very elaborate 


and we can do no more than give a very 


brief summary of it. By the first portion 


of the scheme (which is really dual) the 


company is to acquire some of 


ferred stock which is then to be offered 


to its employees on favorable terms df 


deferred payment and, by the second por 


ion, profits in excess of a fixed minimum 


are to be distributed among those em 


ployees who have subseribed for the stock 


and who have remained continuously in 


the employment of the company. The em 


ployees are divided into six classes in 


accordance with their annual sataries and 
to avoid the possibility of the stock offered 
heing absorbed by the employees of thi 
preference in the distribu 


the 


higher grades, 


tion is to be given to those of lowe 


grades Moreover, those in_ the lower 


grades are permitted to subscribe for 
relatively larger amount of stock than ar¢ 


hus 


subscribe 


those in the higher grades mem 


bers of the different classes may 
for amounts of stock represented by the 


following percentages of their annual 


alar oe 


Class A 


who receive annual 
The 


distributed wall be 


Class F includes all 


salaries of $800 or less amount of 


stock to he 


] 


tess 


thus not 


than 25,000 shares 
of subscription, more 


for, 


‘lf, on this basis 


than 25,000 shares shall be subscribed 


25,000 shares will be awarded to the sey 
the order of the classes 


Class F 


eral subscribers in 
beginning with the lowest or the 
upper classes to receive only in 

shall 


below, and each class to receive ratably mM 


stock remain untaken by 


the amount left for that class if there be 
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not enough to satisfy the full subscription 
of that 
allotted at least one full share,even though 
it for the 


Finance Committee to purchase more than 


class, but each subscriber will be 


this might make necessary 
25,000 shares 
“Payment of the subscriptions for the 


be 


ments, to be deducted from the salary or 


stock must made in monthly install 


wages of the subscriber in such amounts 
as he may desire, not to exceed 25 per 
cent. of any one month's salary or wages 


‘A man may take as long as he chooses, 


not exceeding three years, to pay for his 
stock. 
‘Dividends on the stock will go to the 


subscriber from the date on which he com 


mences to make payments on account of 
his subscription 
“Interest at 5 per cent. will be charged 


on deferred payments on the stock.” 


The price to be paid for the stock, which 


is of the preferred class, is $82.50 per 
share and, as the dividends on this class 
are 7 per cent., the net interest on the in 
vestment will be a little less than 8! pet 
cent The stock may be held or sold by 
the employee, but as an inducement for 
him to keep it and for him to remain in 
the employment of the company, those 


who do keep it and thus remain will, in 


fanuary of each year and for five years, 


receive checks for five dollars per share 
per year, giving thus a total interest on 
the investment of over 14 per cent. Should 


an employee remain continually in the set 


vice of the corporation for five years 1 Is 


expected that an additional sum = will be 


paid him at the end of that time, though 


the amount of this cannot now be deter 


mined. 

The plan also makes provision for the 
death or disability of the stockholder and 
f the money paid in 


for the withdrawal 


in case payments on the stock are discon 


tinued, which, however, we cannot go into 
in detail 
schedule Is 


the 


alx ve a 
of 


In addition to. the 


given by which a portion profits 


in excess of the amount necessary to pay 


interest on the bonds and preferred stock 


is to be set aside and divided partly in 
cash and partly in additional stock to 
those who occupy official or semi-official 


positions 


The circulars state that the present 
number of stockholders of the corpora 
tion is about 55,000, and the number of 


employees of the corporation and of its 


subsidiary companies about 168,000 


The circulars also announce a change 
in the method of making appropriations 
for the various plants Heretofore the 
president of each subsidiary corporation 


has stated his needs and made his recom 
mendations, all of which recommendations 
have then been passed upon by the Execu 
tive Committee of the Steel Corporation 
Hereafter the presidents of all subsidiary 
» form a manufacturing 


hold 


recommendations 


corpe rations are t¢ 


committee which will regular con 


joint 


ferences and make 
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regarding extensions and improvements, 
which recommendations are then to go 
before the Executive and Finance Com 
mittees of the Steel Corporation 

Of the economic merits of so vast a 
plan the information in the possession of 


outsiders is too limited to justify the giv 
of 
and the intelligence with which. it has been 
be 


and 


ing an opinion Its good intentions 


worked out may, however, conceded 


having 
that 


no plan which contemplated dealings with 
the 


In so vast an enterprise one 


sO many ramifications it is probable 


individual workman would be work 


able. Moreover, apart from this, in many 
f the operations of the corporation the 
work of the individual is so lost in the 


general result that in addition to the com 


plexity involved in an attempt to directly 


recognize the merits of individuals such 
recognition would in many operations be 
practically impossible, while, in the dif 
ferent operations, uniformity of methods 
or of results could not be hoped for \ 


general scheme, uniform through 


branches of the business, would seem 
be the only one which ts practicabl 
indeed possible 


The Growth of One Machinist, J. F. Deems. 


The life story of Mr. J, F. Deems, wl 
has been appointed to fill the newly ere 
ated position of General Superintendent 
of Motive Power of the Vanderbilt’ Lines 
s one of unusual interest. He 1 n ( 
of Pennsylvania and is now forty-six years 


old He began life by SeCUuUrINgG a Lowe 
general education, being a graduate of the 
Southwestern Institute of his native State 
and having taught school at different per 
ods to help himself along. Then he began 
at the very beginning in the shop. He 
was an apprentice in one of the shops of 
the Baltimore & Ohio, and later worked 
for the road as a ynachinist About tit 
een vears ago he went to work in 
shops of the ( B. & 2 at Beardstown, 
Ill.. becoming in eight months a gang fore 
man and later the roundhouse toreman 
Soon after that he was roundhouse fore 


Iowa, the most 


He 


neral f 


man at Ottumwa, impor 


tant on the road then went back to 


Beardstown as ge reman, returning 


to Ottumwa mechanic, and latet 


as Mmastel 
succeeding the late Joel West in the same 
capacity at West Burlington Here he 
did most important work in systematizing 
shop operations Iwo vears ago he Il 


t and. later 


came assistant superintenden 
superintendent of motive power Pe 
months ago he became general 
perintendent of the Schenectady Loco 


Works Phe My 


result of his ability and pet 


sSuCCESS ol 


motive 
Deems is the 


sonality Phe following quotation tron 


one of his papers tells us what the man ts 


“There is no authority worthy the name 
except that which secures voluntary. set 
vice; there is no official dignity except 
that which is based on the love and 
respect f the subordinate for the supe 


rio} 


mMeasu4re 


cost 
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a complete circle and clamped at 


hrough 
iny angle. It has a stroke of from 0 to 2 
small sizes and from 0 to 3 


There is an 


on the 
the 
idjustable taper gib provided for taking up 


nche 
nches on large sizes 
slide. The attachment 1s 
Cincinnati Milling Machine 
Ohio 


on the 
the 


Cincinnati, 


the weat 
nade by 


Gompany 


4 PLANER CHUCK 


Phe chuck shown in the cut 1s the inven 
ion of, and has recently been patented by, 


Walling, of New Whatcom, 


It is designed to be 


Samuel E 
State of Washington 
steel There is a base 


castings 


the 


made of 


ring with lugs on bottom fitting the 


groove in the platen, this ring being bolted 
The 
and 


lown by two bolts in the usual way 


wody of the chuck sets in this ring 


an be turned to any angle all around the 
ircle, its edge being graduated to indicate 


its position, and it is clamped by a screw 


it the side where there is an opening cut 


| he 


enables it 


lear through the ring mode of fast 


ening the hiding jaw 


moved much farther back, or to work 


with chucks 


held 


width than 1s usual 


This 


i greatel 


f this type jaw 1s down 























jo oe 








ba 
land 





\ PLANER CHUCK 


by two bolts in the usual way, but the 


pinching pressure is applied by two screws 
carried in hook pieces which catch into the 
square holes on the sides of the main cast 
ing. A sufficient number of these holes 
ire provided to command any position that 


nay be required for the jaw 


SELF-OILING LOOSE PULLEY 


self 
Saunders 


Che half-tone illustrates the “Fritz” 
nling loose pulley made by the 
Manufacturing Company, of Dayton, Ohio. 
This pulley has a large hub, in which is 
an oil chamber, and to each end 


bolted a 


formed 
f the hub is 


bored 


flanged bushing 


vhich is out to fit the shaft upon 
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which the pulley is to be used, Between 
the the ends of 
reach nearly to the center of the pulley 


bushings inner which 


hab—is placed a_ brass oiling device 


formed, as shown, with five curved fingers 
This is fastened to the shaft by means of 














SELF-OILING LOOSE PI 


a set-screw, and, as it lateral 


prevents 


movement of the pulley, does away with 
the collar usually placed at the outside of 
Oil is poured into the chamber 
the 


When the pulley is running and 


the hub 


until it nearly reaches under side of 


the shaft 
the shaft is 


thrown out 


idle, the oil is, of course, 
the chamber: 


shaft 


to the wall of 


and, the oiler being placed on the 


with the fingers pointing in a direction op 


posite that in which the pulley is rotating, 


the oil is caught by the fingers, is carried 


down to the shaft and enters the grooves 
in the bushings. The bushings are so con 
structed that the oil is. caught at the outer 


The 


makers state that one of these pulleys has 


ends and returned to the chamber 
been running at 600 turns per minute, 23 
hours each working day, for three years 
with one oiling. 
Technical Publication. 

By Jules Deschamps 
240 illustrations 
Quat 


“Les Gasogénes.” 
Pp. 432, 64x10 inches. 
Vve. Ch. 
Grands-Augustins, 49 
We have here a 
nitude 


Paris: Dunod, des 
Price, 15 francs. 
treatise of some mag 
gas The 


early part is concerned with general con- 


devoted to generators. 


siderations on combustion, combustibles, 


calorific power, etc., and then it passes to 
the specific types of gas generating appara- 
tus, to which the greater part of the book 
is devoted. Water gas generators are giv- 
en 54 pages and much space is devoted to 
the 
Auxiliary appliances, recuperators, regen 
The 


final chapter is upon the application of gas 


Siemens, Dowson and other types 


erators, etc., are also considered 


generators to the production of motive 


power 
The November 6 issue of the AMERICAN 
MACcHINIsT is the twenty-fifth anniversary 
number of that paper and is a magnificent 
specimen of typographic art, containing 
seventy-two pages of reading matter hand 
somely illustrated and 196 pages of adver 
The publishers are to be 


tising matter, 
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congratulated, not only this fine 
number, but also upon the weighty and 
helpful the 
throughout the upbuilding period of the 


Sparks 


upon 


influence paper has exerted 


American machine-tool industry 
from the Anvil 





The consumption of iron per head of the 
population in Germany has fallen this year 
These 


figures are more impressive when it is re 


[1902] from &g9.2 to 66.6 kilograms 


ollected that the consumption per head in 
Curiously 
the 


1900 was 131.7. kilograms 


for first 


as compared 


enough, the exports of iron 


nine months of 1902, with 


1901, show an increase of 761,000 tons, or 
50 per cent.; and it is questionable whether 
all this exported iron was sold at a profit 


i:ngineering 





It is reported from Pittsburgh that th 


proposed combination of malleable 


foundries has fallen’ through 


by Gary 


United St 


to withdrawal of support 
interested in the 
The 
withdrawal of support is understood to be 


that 


others 


Steel Corporation cause for this 


this is not considered an opportune 
time for the flotation of stocks and bonds 
'f such combinations 


\ndrew 


started a movement to erect 


It is reported from London that 


Carnegie has 


at Greenock, Scotland, a memorial to 


James Watt 


ooo for that purpose, or will head a move 


schem: 


He 1S prepared te $50, 


y . 
give 


ment to secure a more extensive 
of commemoration 


By cable it is announced that the Frenc! 
sculptor, Gerome, has finished the models 
that 

Schwab and will 


for two are to be made in 
bronze for C. M deco 
rate his new mansion in New York. The 


“Labor” and ‘Met 


Statues 


statues will represent 
allurgical Science.” 





Personal. 

Wm, W 
years past has been superintendent of the 
shops of P. H. & F. M. Roots at Conners 
ville, Ind., has resigned that position and 


Wainwright, who for fifteen 


will go into a new manufacturing business 
to be established there It is 
that William Basse, who has been machine 
the 


understood 
shop foreman, will be appointed to 
vacancy 

Louis Ruprecht, M. E., has established 
consulting 
New 
the 


himself as 
Whitehall 


ing an 


engineer at 19 
York, also assum 
New York Steam 


contractors on 


street, 


agency tor 


Fitting Company, steam 


heating systems and power piping. M1 


previously been with the 
Electric & Manufacturing 
Company, of Pittsburgh, and the Natio1 


Ruprecht has 


Westinghouse 


Lead Company in New York and Chicago, 


and recently was chief engineer of the 
Russell & Erwin Manufacturing Company, 


of New 


the American Hardware Corporation 
I 


Britain, Conn., now a branch of 
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Obituary. 
We from 
leath of Julius 
of 


Li re W 


Berlin of the sudden 


Pajeken, 


line-tool 


learn 
general super 


macl works of 


Co 


the 


& 


intendent 


Ldw Particulars will be 
given later 

Achille F Midgeon, 
died at Jacksonville, Fla., 
old Mr 


president of the Excelsior 


of Torrington, 


Conn., January 
a Midgeon was 
Needle 


ympany 


seventy years 


Com 


pany, the Eagle Bicycle ( ind the 


Union Hardware Company, of Torring 


and also of several 


West 


ton, Conn., mining 


ompanies in the 


Commercial Review. 


New York, Monday, January 5, 1903 


Che opening week ot the new vei 


machinery industry 


for the large number 


*h largely consti 


were effected, n 


tuted legacies of the old veal he orders 


were so well distributed t may be 
said there wasn’t a house in the “street 
hat didn’t share in them 
\s is customary at the opening of a 
new year, attention was mainly centered 
in what will likely bring forth in the 
natter of business. The columns of trade 
muurnals are filled with a symposium of 
ews on the subject, and all of them look 
pon the outlook with a spi of hopeful 
bordering on enthusi: The daily 


particularly in 
he l 


greater 


newspapers, 
York, 


onnect 


1 from 
th: 


published liberal 


have also been ré 


ion to a degree 


All of 


on t 


in ever 


before them 


treatises 


he prospects of the iron and 


steel industry, 


and which took a most -san 
guine view of it 
There are two features of the reports 


subject which 


The 


is that they seem to be a unit in the belief 


»f newspapers on the 


deserving of special mention 
that the iron and steel industry lies at the 
basis of our industrial prosperity, and that 


the continuance or recession of the latter 
can be accurately gaged by the develop 
ments in iron and steel. The second is 


that the reports all indicate that the latter 


of the attributes 


possess many which in 
sure prosperity for some time to come, 
some reports going so far as to put this 


period at two years 


In noting this, attention might be called 


to a department of Wall Street specula 
tion, which has made notable strides of 
late. It consists in the publication of news 


bearing on iron and steel industries, not 


so much designed to enlighten the public 
ncerning their affairs, as to serve the 
purposes of those who manipulate their 


securities Absurd is a word that doesn't 


lescribe some of th reports we have read 
this regard, and it behooves thos 
10 read some of the outputs in the f 
re, to measure them by sources of 
formation which have no ulterior purpose 
serve, and which re d the ) 
natter whom it helps or hurts 
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observed, thx 
November 


really 


As 


machinery market 


we have previously 


during and 


at it 
would like it to be, showed 


as it was, 


December, looking 
and not as we 


a falling off in the volume of trade, by 


way of comparison with some months pre 


ceding. Perhaps the most notable devel 


opment in the interim was the stability 


which marked prices 


At the 


concerted advances in 


drills 


time the 


planers, and shapers wert 


made, we stated that there were some men 


1 
in the trade who believed that as long as 
times were good and business plentiful 
hey would probably hold; but tha st 
t mall 
s soon as the reverse was even in a sm 
way the fact, sort of-a Mount Pelee ex 


perience would befall them 


Those who spoke 
expectations realized during Noveml 
We made a sp cial effort 


and Decembet 


to ascertain if there was ny nad 2 I 
prices ind h ve I ssured there wa 
1 On he contrary prices during the 
vo months mentioned, when business w 
iclined to be dull, were as we main 
tained as during September and October 
when we all know it was excellen We 
ire glad to be able to say this, because it 
s perhaps the n forcible argument that 
could be mad t he healthy unde vit 
I rad 

Opinions e trad : the 1 k 
for. prices indicate their continuance 

( present e\ To! ik time ‘ ( rie 
lt is be hie ver I mucl W depe nd O1 
he cost of raw material In this con 
nection it 1s p ed out that many con 
racts made for iron and steel this time 
1 year ago are now expiring, and that thei 
renewal can only be effected at consider 
ably higher prices than those which pre 
vailed then. Whether this will eventually 
result in higher prices for machine tools 
does not admit of a reliable forecast now, 
although some in the trade express views 


to this effect 
seem to be 
Che 


reservation 


Deliveries approaching not 
be 


whatever, 


mal conditions statement can 


made without any 
better than they have 


the 


that they are now 
been at 
We find 
with the turn they have taken 
| 


Sales 


any time during past yeat 


( xpressed 
Manufac 


alike, particularly 


general satisfaction 


turers and 


the 


agents, 


latter, inform us that it 1s far more 


satisfactory to them, and especially to cus 


tomers, to be in a position to fill an ordet 


within a reasonable time, instead of com 


pelling purchasers to wait for weeks, 11 
not months, for their machine, as has been 
he case tor some time past Che argu 
ment ipplies vith particular force to stat 
dard machine \ healthy condition of 
rade es t whicl idn ot 
rrder being f led in few day n 
week at the most, and then to have bus 
ness come with the ime degree ot 
pidity ind the same \ Lin ] 
luring the p vi Wi e coming 
very neat ‘ firs n l { 1 n :' if 1 


rie 2 ned tha t 
second will as ff is time oO 
The C & C Elect ( iv, of Was 
ngton and Lil \ ‘ eport§ the 
trade rece \ mostly i m 
rders, bi ‘ 1mm S 4 1g 
to form n \ ible fea 
ure has been cit ] S re 
ceived for ] ¢ ymment tor St 
irge ment 1 hotel pa 
cularly | citv at *hiladelp! Re 
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the importations during that time are more 


than double in value those of the corre- 
sponding months of the preceding year, 
and indicate that for the full calendar year 
1902 the total value of iron and steel im- 
ports will be fully 40 million dollars, or 
more than in any year in a full decade. 
The iron and steel manufacturers of the 
United States have prided themselves up- 
on their ability to fully supply the home 
market and produce a considerable surplus 
for exportation. That they were making 
great gains in this direction until the ex- 
ceptional demand of recent years, 1s evi- 
denced from the fact that imports of iron 
and steel manufactures which amounted 
to 67 million dollars in 1882 and 53 mill- 
ions in 1891, had steadily fallen since the 
latter date until they were only 12 million 
1900, however, there 
but 
indicated, will 


ISOl. 


dollars in 1899. In 


was a slight increase, the figures of 


1902, as already exceed 


those of any year since This in- 


crease is the more remarkable in view of 
the fact that the pig-iron production and 
the iron and steel production generally in 
United States j the 


year 1902 than in any preceding year, the 


the was tar greater in 


total production of pig iron being estimat 
ed at fully 17,500,000 tons, against 15,878, 


000 in 1gol, which was the highest figure 


ever recorded prior to 1goe2. 
The increase in imports occurs in prac 
tically all classes of iron and steel manu 


factures Pig iron increased from a mill 


ion and a half to nearly g million dollars 


in value; ingots, blooms and bars from a 


little over a million to over 7 million dol 


lars, and machinery from $2,718,000. (to 


$3,831,000, In a single item—tin plates 


there is a reduction; the value of tin plate 
mmported in the eleven months being $3. 
603,420, against $4,594,786, and the quan 


tity 120 million pounds in 1902, against 


150 millions in the same months of 1901 
The table which follows shows the im 

portation of the principal articles of iron 

and steel manufactures and iron ore in the 


eleven months ending with November, 


1902, compared with, those of the corre 
sponding months of the year 1901, viz. : 


IMPORTS OF IRON AND STEEL, AND MANIL 


FACTURES OF: 


11 Months 
Ending 

Nov., 1901. 

cn, CO RO $1,496,954 
Ingots, Hloums, Bars, etc.. 1,209,209 
Machinery ° 2,718,545 3,531,768 
Tin Plates, Verne Plates, eic.. 4 594.786 3,003,426 
lrom Ore 262 2,303,509 
75 1 §57,955 


it Months 
h-nding 

Nov » Iepo2 
$8,995,029 
7,201,652 


r sO2T O99 1,154,734 
Railway ne ! 955 I po 538 
Scrap Iron and Stce! 315,004 1,424 400 
i, rr os O12 6098 933.374 
Wire Rods....... eoecece 290 XQS gob 
Wire, and Articles Made From. 541,505 55 
Sheet, Plate and Taggers’ Lion. 168 ‘ 
Needles 370 , 


7 768 


87.268 
Ss 


7,044 


Shotgun Barrels 

Hoop, Band or Scroll 
Files, tile Blanks, etc 
Co.cc ea 


$19,791,124 $39 130 470 


CHICAGO MACHINERY MARKET. 


Speaking of the prospects of trade in 


machinists’ supphes, a representative of a 


AMERICAN MACHINIST 


large manufacturer remarks that the only 
unfavorable outlook for the future is the 
Inasmuch as this con- 
within 


possible bad crops. 
dition cannot well develop six 
months, if at all this year, there is an 
assurance of a splendid business during 
the coming half year, if the prognosis of 
this representative is correct. It is in- 
evitable, when a machinery man is asked 
about business, that he speaks of the fu 
ture rather than the past or present. This 
may be because the line between 1902 and 
1903 1s sharply drawn and he figures that 
everything in a business sense now has 
reference to the new year. But when his 
attention Is especially directed to the con 
dition of business for several weeks past, 
that it 
Some houses in the supply line say De 


his comment is Was satisfactory. 
cember trade was as good as in Novem 


ber; others admit to some decline, but 


say it was nevertheless good for Decem 
ber. And the closing days of the year 
seem to have been among the best. 
Dealers have stocked up and are stock 
ing up well for the expected coming ac 
When one of the largest houses, in 
had 


for the coming year, 


tivity. 
response to the statement that they 
been buying largely 
was asked what basis they had for regard- 


the future so optimistically, said it 


ing 


was the large business of the past year, 


the present excellent conditions of collec 
the fact that 


were all making the same preparations for 


tions, and their customers 


an extended business, involving of course 
a larger use of supplies. The annual trade 
reports in all lines published in the news 
papers during the past several days pre 
sent no exceptions to the remarkable 


While 


ness was largely of a “pick-up” 


growth of trade. December bust 
charac 
ter, January and the months immediately 
following are expected to bring forth some 
heavy orders. 

Cs 


features of trade has been the large num 


Besly & Co. say one of the recent 
ber of orders. for special sizes of Helmet 


oil cups. They have just been filling a 
large order for these special sizes from the 
Link-Belt Machinery Company, Franklin, 
Pa., and machine-tool builders generally 
are giving these special orders. In fact, 


Mr 


a very 


Besly, trade in this specialty is 
the 


says 
good barometer of machine 
tool trade in general. 

The E. W. Bliss Company, 
N. Y., is about to place in stock at No. 18 


Brokolyn, 


South Canal street, Chicago, a line of their 
presses. 
Anodes in this market have advanced 
with the new year, on account, it is said, 
of the recent end of a sharp competition 
among the manufacturers, a competition 


had 


months, by 


that been quite brisk for several 


which prices were cut below 


the cost of production. 





Quotations. 


New York, Monday, January 5. 


York prices for Northern and 


January 8, 1903. 


Southern irons for the first half of 1903 


are as follows: 
Northern: 
a = ae 
No. 2 X. 
No. 2 
Southern : 
No. 1 
No. 2 
No. 3 
No. 4 Foundry.. 
Bar Iron—Base 
mill price on dock, 1.95¢. upward in car 
load 
2.15 @ 2.30c. 
Tool Steel- 
quality, 7c.; extra grades, 


plain.... 


Foundry........ 
Foundry. . 25 (@ 22 50 
POURETY . 6565000: 50 (a 22 50 


50 fa 21 50 


sizes—Refined brands, 


lots. Smaller quantities from store, 


Good standard 


10c, 


Base sizes 


and up 
ward. 


Machinery Steel Base sizes From 


store, 2.10 (a 2 25¢ 


Cold Rolled Steel Shafting—2.90c. from 
store for base sizes. 

Copper—Lake Superior ingot, 12.20 @ 
12.40c.; electrolytic and casting, 


1 2.30¢. 


12.10 (a 


Pig Tin—In 5- and 10-ton lots, f 


New 


Pig 


1 


York, 2744 @ 27'\4c 


Lead 


4.10 (@ 4.12¥2c., In 50-ton 

lots 

434 @ 478¢ 
\ntimony—Cookson’s, 814 

Hallett’s, 74, @ 7%c.; other brands, 634 


Spelter 
a S xc 


/ 
Lard Oil 
cording to 
from one barrel up to large lots 


(a Cc 


Prime City, 87 @ goc., a 


brand and quantity, ranging 


Manufacturers. 


the Appleton (Wis.) Chair 


burned 


The plant of 


Company has been 


j j vs ! 
Claus Lemkau and others will build a pearl 


button factory in Muscatine, La. 
The Union 
nati, O., is to 


The 


Company, Cincin 


grain elevator 


Ilay 
new 


Grain «& 
build a 
mills of the John L. 
Company, Norfolk, Va., 

The Auburn ( Neb.) 
made a proposition to build a factory in Peru, 


Neb. 


Roper Lumber 


have been burned 


Canning Company has 


the wire 


story is to be added to 
of C. O. Jeliff & Co., 


A third 
cloth factory 
port, Conn. 

The contract 
foundry for the Rochester 
Machine Company. 

The 
tags, 
Framingham, 

The Standard Underground Cable Company 
to build an addition to its plant at 
Utah. 


South 


build a new 


Foundry «& 


been let to 
(xX. Fi) 


has 


Manufacturing Company, 


plant at 


Dennison 
enlarging its 
Mass. 


ete is South 


is about 
Salt Lake City, 

The 
canaba 
has 


department of the Es 


Company's fa 


dish 
Woodenware 


butter 
(Mich.) 


been burned. 


tory 

The States 
Works York, 
filed plans for additions. 


teclaiming 
have 


Rubber 
Buffalo, N.Y 


United 
of New 


Ind 
shop 


Wainwright, of Connersville, 
establish a machine 


Wm. W. 
will, with 
and foundry at that place. 

The 
own 


others, 


South Bend, Ind 


Monroe 


Oliver Brothers, of 


who stone interests in County, 


will 


stone sawmill. 


Bolt 


erect a 


American Company, Lowell, Mass., 








January 8, 1903. 


Birmingham, Ala., 


built. 


remove to 
will be 


is about to 
where new works 
The artificial 
Rackle & Son, 
chased a for a 

The American 
and Waterbury, 


work establishment of 
Cleveland, ©., pur 
plant 


stone 
Geo. has 
site new 
Company, Waterville, 
awarded a 


Pin 


Conn., has con 


tract for a 62x162-foot foundry 
Ernest F. Hodgson, Dover, Mass., manu 
facturer of brooders and portable houses, 


will build an addition to his factory. 

The Book Company, New York 
city, branch at Cincinnati, ©., 
is about to 


American 
which has a 


build a large plant there. 


"The plant of the National Label Company, 


Cincinnati, ©O., has been damaged by fire. It 
occurred in the printing department. 

A permit has been granted A Meisel, 
Danowitz & Co., Brookiyn, N. \ sashes, 
doors, ete., for a new factory building 


Jewell & 
Atherton 
Mass 
estimating on an addi 
tion, three high, ISSx100 feet, to the 
Newton Machine Tool Works, Vhiladelphia 
Nashua, N. H., of the 
Company of Massachusetts, 


the 
the 
Lowell, 


There is some that 
Miller Company 


Machine Company 


prospect 
will 
plant at 


occupy 


Builders have been 


stories 


The plant at 
Forge 
turer of iron and steel shafting, 
aged by fire 


Eastern 
manufac 
has been dam 


The National Enameling & Stamping Com 
pany (headquarters in New York) intends to 
build at New Orleans, La., a plant to employ 
500 to TOO men 

It is reported from Chicago Heights, Il., 
that the Hicks Locomotive & Car Company is 
adding the second story to the two wings of 


its machine shop 

Plans have been filed for a four-story addi 
5DOXS1 feet, to the “Extra Work Depart 
Baldwin Locomotive Works, 


tion, 
ment’ of the 
Philadelphia, l’a 
The 
rumored, to 
Clover Leaf 
the one at 


Toledo (O.) will, it is 
the 


duplicating 


Stove Company 
build a plant at 

Railroad, 
Auburndale. 


Delphos, on 
practically 


It is said that the Standard Oil Company's 


plant in Marcus IHlook, Va., is to be enlarged 


and placed in operation, and that sixty-five 
new stills will be built. 

The New Britain (Conn.) Machine Com 
pany is expected before long to build the 
other half of the new factory building in 


which it is now housed 
The plant of the Phoenix Steel & Wire Com 
pany, Allegheny, Va., 
fire. The company 
watch springs and other 


has been damaged by 


manufactures wire for 


purposes. 
sold his 
the 


carry on 


A. E. King has near 
Clayville, N. Y., to 


Company, which will 


foundry, 
Nat.onal Corundum 


the foundry 


and manufacture corundum wheels. 

J. S. Turner, of Port Norris, N. J., is 
gathering information relative to the cost of 
machinery and supplies for equipping a pro 
posed canning factory at that place 


& Sons, 
planning for a 
feet high It is 


Edward Kendall boiler makers, 


Cambridge, 
plant, 241x118 


Mass., are new 


feet, 67 not 


the intention to build just at present. 
A chair and table manufacturing concern, 
of Greensburg, Ind., in which James Fulton 


interested, is 
Anderson, 


is largely convemplating a re 


moval to 

WilHam F. 
(N. Y.) Steel Production 
nounced the the Island plant 
to the United States Steel Corporation 


tripling its plant. 


Donovan, president of the Troy 
Company, has an 
sale of Breaker 
Railroad is to build an 
Shellpot Park, near 
understand that a 
buildings 


The 
erecting 
Wilmington, 
power-house 


Pennsylvania 
plant at 
Del. We 
and several 


shop 


other are 


included. 


AMERICAN MACHINIST 


The Automatic Wringer Company, Grand 


Rapids, Mich., has increased its capital stock 
from $40,000 to $75,000, will build an addi 
tion to its plant and will make its own rib 
bon rolls 

The New York Agricultural Company, 
manufacturer of agricultural machinery, Boon 
ton, N. J., contemplates erecting a new plant 
at Somerville, N. J: brick construction about 
350x66 feet 

The corrugating mills, paint shop, store 
room and building containing the four mills 
of the west side of the American Sheet Steel 
Company's plant at Canal Dover, ©., have 


been burned 
The 


tanooga, 


foundry hat 


add to its 


Price-Evans company, 


Tenn., will plant at an 


estimated cost of S20.000 The prospects 
for 1903 are the best for a new year it has 
ever enjoyed 

Some New York manufacturers want to lo 


l’a William 
het 
Frade in 


foundry in Waynesboro, 
Larchmont, N. Y 
the Board of 


cate a 
McComb, 


bers of 


has mem 


Waynesboro 


that connection 

The Lalor Engineering Company, 1305 
Arch street, Philadelphia, is to receive a bid 
on a foundry and machine shop to be erected 
for the Westmoreland Boiler Works at) New 


Kensington, Va 


Plans have been made for 


the plant of the Lorain (0.) 


Improvements at 
Steel Company, a 
branch of the United States Steel Corporation 
finishing 


They include new furnaces, steel 


mills, tube mill, ete 


A canning company has been organized at 


Traverse City, Mich Among those interested 
are Ilon. Verry Hannah, BL. J. Morgan and 
br. (. J. Kneeland, all of Traverse City \ 
site has been secured 

George A. Stevens, whose plant in Harts 
ville, Mass., was recently burned, has) pul 
chased land at Great Barrington and intends 
erecting thereon a foundry, machine shop, 
box shop and sawmill 

The plant of the Snead Architectural Tron 
Works, Louisville, Ky having been almost 
entirely destroyed by fire December 20, that 


company is in the market for tools and ma 


chinery used in its business 


have been filed for a three-story fac 


built 


Plans 
tory addition, 
for Il. BR. Underwood & Co., 


manufacturers of 


SLOXZIXS1.6 feet, to be 
Philadelphia, 
including 


machinery, port 


able tools for locomotive work 


Toledo 
organized and 


Toledo, © ‘ 


A new the Steam Pump & 


Trap Company 


concern, 


has been will 


the east side at 
that 


principal 


locate on 


Moores, of city, is back of the project 


and is the stockholdet 


Southern Car & Foundry 
Ala., is 


its plants It is 


The Company, 


Birmingham, contemplating enlarge 


ments at one of understood 


that besides additional shop equipment an 
electric lighting plant will be installed 

A. A. Barber, of the Grand Rapids Book 
case Company, whose plant is located in 


Ilastings, Mich., is promoting a company to 


manufacture chairs and build a factory near 
the Hastings plant to share in its power 
The Standard Tinplate Company, of which 
John F. Budke, of Washington, T’a., is at the 
head, will erect a tin plant at Cannonsburg 
The contract for machinery has been let to 
the Mesta Machine Company, of Pittsburgh 
Plans have been drawn for a new factory 
for the Chase Rolling Mill Company, brass, 
of Waterbury, Conn rhe building will be 
a four-story” brick structure, 90x100 feet 
with a roof of concrete on expanded metal 


Plans haye been submitted to the Bureau of 


Building Inspection for an irregularly shaped 


roundhouse, 4014. x326.10x487.4 feet, to be 


erected for the Baldwin Locomotive Works, at 


Twenty-sixth and Aspen streets, Philadelphia 

Plans are being considered for a power 
plant to be built near Springtield, Mass... to 
supply electric power to Hartford, Conn... at 
a low rate rhe power may be derived from 
the Hlousatonie Rivet rhe promotors are 
New York men 

The Montavilla (Ore Board of rade 
has received from the Sawdust Stove & Fut 
nace Company, of Portland, a proposal to 


build ai stove factory employing thirty five 
or forty men at Montavilla rhe proposal is 
received favorably 

The Resek Machine Tool Company has 
incorporated, succeeding the business of M 
(. Resek and the Cleveland Ball Screw Con 
pany It is erecting a building at) Quine) 
and Troy avenue, Cleveland, and will ye 
ibout January 15 

Albert Schwill & Co., maltsters, are to el 
large their plant a South Chicago by tl 


construction of n 1. O00 bushel elevato 


Plans for the building are being prepared by 


(;eorge M Moulton & Co of Chicago, whe 


have the general contract 

Ilon James \ Qutterson ot Carthag 
N \ is president of a company whieh pe! 
poses to build a new papel and wood pu 
grinding plant It has started business wit! 
tire ibsorption i sulphite mill itsddis 
Falls, St. Lawrence County 

The officials of thre Am ican Locome 
Company have decided make furthe el 
largements Schenectady plant | 
tank works WwW vw eXtended woo Av Ar 
widition to the ore works 
constructed in the neal 

The Cullen Tron & Manufae ne Con ! 
( ipitalized at SO 000 000 which hi ind 
Cullen, of Duluth, Minn + president, con 
trols much land in the iron bearing dist t 
St. Louis County, Minn... and proposes even 
tually build furnaces Chicag 

fue International Distiliing & Cattle Peed 
ing Company, controlled by the Whisky Tru 
has closed a deal for the purehas of Zo 
acres of land adjoining South St. Joseph, Ms 
\ distillery, with a capacity for 50,0000 bush 
els of corn a day will be erected at on 

Beverly L. Worden is Interested wil FD 
ence J Allen in plans to establish in Mi 
waukee, Wis a bridge building and struc 


tural iron plant Mr. Worden has been fot 


and const 


ridge & Tron 


Sliperinte ndent 


Wisc 


several years 


ing engineer of the onsin 


Companys 


Ilenry bb. Atwood, of Taunton, Mass ha 


under consideration several propositions a 
to the location of a plant for the manufac 
ture of retorts and crucibles Mi \twood 
informs us that he made all the retorts and 
crucibles for the American Smelting and We 


fining 


has cl 


Company 


Wilkes Foundry Companys I 


wed a contract with the United 


manufacture of all heavs 
Neb 


Government for the 


eastings to be used on the battleship 


raska fhe company is preparing to double 
Its capacity, so that all kinds of castings up 
to 40 tons can be turned out 
Interests of the Charles WK. Ii elect! 

supply business, Pittsburgh, Pa ire forming 
the Crescent Electric & Manufacturing Com 
puny \ property on Liberty avenue, neat 
Second street, has been leased and on it wil 


vy building for repairing 


be erected a tempora 


dynam and motors, and the construction of 
electrical supplies \ site for a larger plant 
will be purchased in or near Vittsburgh 
Charles K. Till will be president, secretary 


John bh Me 
Mitchel elec 


ompany 


Walter 1 


and treasurer of the 
Neil 


trical 


manager, and 





engineet! 


Sir Weetman Pearson & Son, English con 





74 


tractors, who have large investments in Mex- 
obtained a from the 
for the establishment of 
They 


have concession 


ico, 
Mexican Government 
in extensive system of electrical power. 
innounce that they 
expending $12,000,000 gold in constructing an 
the mountains of 


there is abund 


have plans completed for 


electric generating plant in 
he State of Puebla, 
ance of water power. 


where 
It is proposed to estab 
the 

have 


lines from generating 


City and to 


lish transmission 
plant to Mexico 
40,000 horse-power. 


available 








Miscellaneous Wants. 


Advertisements will be inserted undes 
head at 25 cents a line, cach insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
inswers addressed to ow will be for 
carded 

Grant 


this 


care 


Gears. See upper corner, page OS 
Caliper cat. free Ik. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham, Mass 
German patents of machine tools bought by 

\X. X., AMERICAN MACHINIST. 

Will buy or 

iachine or tool 

Shops that can contract for 
leliveries. Address “‘Motors,”” Amer. Mac. 

Light and fine mach'y to order: models and 
elec. work specialty. KE. O. Chase, Newark, N. J 

Working drawings for special machinery, 
patent articles, Geo. M. Mayer, M. E., 
Monadnock, Chicago 

Automatic machinery 
structed by the Wellman 
hine Co., Medford, Mass 

New Ee ipsograph new makes 
inv degree perfect post paid S750 
4O1 N. State st., Chie », Til 

An experienced engineer will perfect, sim 
plify orimprove upon articles of manufacture 
Address Box 340, AMERICAN MACHIIINIST 

Wanted—-Active interest in 
works; have profitable line: 
required tox 419, AMERICAN 

We do pattern work, 
build special machinery 
ment McFarland boundry 
frenton, N 

Liberal 
to handle, as a 
filing machine 
st., New York 

Machinists—-Send 5 cents in stamps for 
blueprint table of U. S. standard steam, gas 
and water pipe, giving tapping sizes. Address 
» I. Meyer, Allegheny, Pa. 

Foundrymen—-Do you 
day's cost per pound was? 
keeps you posted; stops leaks. 
System,” AMERICAN MACHINIST. 

Party wanted to manufacture and intro 
duce a new pressure reducing valve of simple 
and cheap construction and superior quali 
ties tox 416, AMERICAN MACHINIST. 

Wanted—Foundry equipment, complete, 
to 4 tons capacity Please send full particu- 
lars for either new or second-hand to James 
G. Wilson, Olean, N. Y.: also quote price on 
goods delivered at Norfolk, Va. 

Wanted—A large contract to build 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut 
ting a specialty: we make the best adjust 
able reamers Ott. Mergenthaler Company, 
Baltimore, Md. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Pulitzer 
Building, 63 Park Row, in the city of New 
York, on the 12th day of January, 1903, at 12 
o'clock noon F. R. Low, Secretary. 

The Company.—The annual 
ineeting of stockholders of this company 
for the directors for tue ensuing 
vear, and transaction of such other 
business as properly come before the 
meeting, held at the company’s office, 
Nos. Broadway, Borough of Manhat 
tan, New York City, N. Y., on Tuesday, Janu 
ary 18, 1908, at six o'clock in the afternoon. 
Dated, New York City, December 20, 1902 
EUGENE Berry, Secretary 


For Sale. 


For sale or manufacture on royalty, patent 
automatic collapsing tap: United States, Can 
adian and European rights. tox 430, Am. M 


for good patented 
AMER, MACH, 
large, prompt 


royalty 
OX VSL, 


pay 


ete 


and 
Cutting 


designed 
Sole 


con 


Ma 


ellipses 
Brown, 


good machine 
full particulars 
MACHINIS1 

machine jobbing and 
with a modern equip 
«& Mach Works, 


commission to machinery salesmen 
side line, the Hlartford Bench 
Kinsey-Burt Co., 136 Liberty 


know what yester 
My easy system 
Write “Short 


” 
~- 


medium 


Derry-Collard 
the 
election of 
for the 
may 
will be 


oOnT 


AMERICAN MACHINIST 


Purchaser for small manufacturing plant in 
Madison, Wis.: lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap 
Hart-Parr Co., Charles City, Iowa 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion About sir words make a 
line Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning foi 
the ensuing weck’s issue. Answers addressed 
to our care will be forwarded. ipplicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
veturned, If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknoicn 
pondents. State mentioned indicates 
address of advertise 


Situations Wanted. 


MASSACHUSETTS 


COrTCS 
present 


long and 
tackle 
AMER 


varied experi 
any design to 
MACHINIST 


draftsman : 
him to 


By Al 
ence enables 
satisfaction Box 389, 

M. Ek. and designer, with executive ability, 
seeks employment of a responsible nature, 
where hard work is appreciated jox BSS, 
AMERICAN MACHINIST. 

Position as foreman or 
tendent of machine shop; 20 years’ shop ex 
perience; S years’ foreman: first-class refer 
tox 890, AMERICAN MACHINIST 


assistant superin 


ence 


NEW JERSEY 


An Al Jones & Lamson turret lathe operator 
desires position as foreman of screw or other 
machines making duplicate parts of machin 
ery. Box 584, AMERICAN MACHINIS1 

Sup't or foreman of 
shop; Al mechanic and a 
with and card system; 
in handling work and men: vicinity of New 
York preferred tox 407, AMER. Macn 

Mechanical engineer and designer is open 
for engagement for a short or long term with 
party desiring to develop a new. product ot 
improve an old one; resulting patents, if any, 
to be assigned tox 417, AMER. MACHINIS1 

Party now holding position of purchasing 
agent and office manager in large manufactur 
ing corporation, boiler and machinery line, 
will be open for engagement January 1: best 
of references. Address Box 418, Am. Macu 

Wanted—Position as superintendent = or 
foreman, by a thoroughly theoretical and prac 
tical mechanic: tool and die department pre 
ferred; have handled men for more than 20 
years and can give references regarding abil 
itv. Address Box 420, AMER. MACHINIS1 


machine or electrical 
hustler; familiat 


cost large experience 


NEW YORK. 

ete., wants position ; 
Box 63, AMER. MACHINIST. 

mechanical draftsman 
Box 408, Amer. MAcH. 

mechanical drafts 
Box 382, A. M 
small, ac 
Box 


Tool and die maker. 
dies preferred. 
Experienced 
to change position. 
Experienced graduated, 
man wants to change position. 
Toolmaker, young man, used to 
curate work, desires to take charge. 
414, AMERICAN MACHINIST. 

Experienced chief draftsman 
class machinery, automobiles, ete., wants per 
manent position. Box 421, AMER. MAcnH. 

Mechanical and structural draftsman, tech 
nical graduate, 6 years’ experience, open for 
engagement. Box 405, AMER. MACHINIST. 

First-class machinist, with extensive experi 
ence on experimental high-class automatic 
machine work, ete., wishes position tox 422, 
AMERICAN MACHINIST. 

Mechanical draftsman, 
chinery, mill and furnace 
tion in the vicinity of New 
AMERICAN MACHINIST. 

Al metal patternmaker, with 8 
perience on gated wood and metal patterns 
for molding machines and bench work, wants 
position. tox 302, AMERICAN MACHINIST 

Mechanical draftsman and engineer, 14 
years’ practical experience, special and gen 
eral machinery, desires permanent situation ; 
New York or vicinity preferred. Box 410, 
AMERICAN MACHINIST. 

Mechanical engineer, technical graduate, 
chief draftsman, inventor and supervising en 
gineer, with 10 vears’ experience on high 
yrade general machinery and power plants, 
desires a change tox 429, AMER. Macu 
mechanical draftsman, 4 


desires 


(29), high 


experienced in ma- 
work, wishes posi 
York. Box < 


years’ ex 


lirst-class years’ 
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experience. 
and 
24: 
pre 


drawing-room 
tools, automatic 


and 5 years’ 
familiar with machine 
special, wishes to change position; age 
best references: New England States 
ferred tox 423, AMERICAN MACHINIST 


shop 


OHIO. 
Al foreman patternmaker wishes 
Box 415, AMERICAN MACHINIST. 
Experienced designer of electrical machin 
ery, automatic machinery and heavy machine 
tools open for engagement. Box 426, AM. M 


change 


PENNSYLVANIA. 

Mechanical engineer, experienced drafts 
man and checker, desires responsible posi 
tion; technical graduate; 5 years’ experi 
ence, shop, power plants, structural and con 
veyor and elevator machinery. Box 406. 
AMERICAN MACHINIST. 

TEXAS 

Mechanical Draftsman.—Young man of 4 
years’ experience in Texas land office, desires 
position as mechanical draftsman, tracer, 
colorer, ete., ia a northern firm; best letters 
and references. Amos Wynne, 305% East 9th 
st.. Austin, Texas 

WISCONSIN 

Technical college 
as leading designer, 
sistant chief engineer ; 
ence in shop, foundry and drafting with 
leading firms on general machinery, hoists, 
high speed, Corliss and superheated steam en 
gines; had charge of work; best references 
Address ‘Milwaukee,’ care aMER. MACH 


Help Wanted. 


CANADA 
Wanted—First-class engineer and drafts 
man; technical graduate preferred; one with 
experience in water wheel, pulp and saw mill 
work; state age, experience and wages wanted 
Address Box 362, AMERICAN MACHINIST. 


graduate wishes position 
chief draftsman or as 
have 8 years’ experi 


COLORADO, 

Wanted—A good, experienced machine shop 
foreman, for shop connected with steel works 
and employing about 125 men; must be accus 
tomed to handling men and turning out gen 
eral machinery, including engine work; ad 
vise experience and salary expected. Address 
Il. H. A., care AMERICAN MACHINIST 


ILLINOIS 

Wanted—-A_ rapid, accurate’ draftsman 
thoroughly acquainted with modern steam en 
gineering work; permanent postiion; loca 
tion in Mississippi \ alley. sox 404, AM. M 

Wanted Immediately—-Good detail drafts 
man, experienced in Corliss engine, pumping 
engine and compressor work. Apply by letter 
to Allis-Chalmers Company, Fraser & Chal 
mers Works, Chicago, II] 


MICHIGAN. 
Electric crane erector wanted. 
Northern Engineering Works, Detroit. 
Man familiar with crane work on 
out plate Address Northern 
Works, Detroit, Mich. 
Wanted—-Foreman; must be thorough me 
chanic, with executive ability as to the dis 
cipline of help and accomplishment of work 
state references and wages expected: location 
West Detroit, Mich. Address Box 387, Am. M 


Address 


laying 
Engineering 


NEW JERSEY. 

Wanted—First-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. J 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma- 
chine Tool Company, Plainfield, N. J. 

Man in factory office to do estimating and 
eare for shop orders: one familiar with the 
products of hand and automatic screw ma 
chines; also a cost and time clerk. Sox 431, 
AMERICAN MACHINIST. 


NEW YORK. 

For positions, send stamp to the New York 
Engineering Agency, 35 Warren st., N. Y., 
for registration blank. 

Wanted—A young man 
out-of-town shop; must be familiar with fine 
work; state salary expected. Box 424, A. M 

Wanted—A_ first-class toolmaker to take 
charge of tool department ; one accustomed to 
bicycle work. Address Day Mfg. Co., Lake 
V.ew, N. ¥ 

Wanted——A live, energetic salesman to sell! 
small sized gas and gasoline engines; salary 
or commission to right party: give age, ex 
perience and terms. Address J. M. H., care 
AMERICAN MACHINIST. 

Wanted—First-class 


as foreman for an 


patternmaker who 
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able and willing to do both 


work 


and 


AMERICAN MACHINIST 


intendent of drawing and small 





























pattern room ma Wanted Foreman ma foundry 
drafting, or pattern work and machine work chine shop with concern building all kinds of young man who can estima on and get ou 
Address Marvin & Casler, Canastota, N. furnaces for manufacturing purposes; must brass and aluminum work, also plan new 
stating experience and wages wanted be good executive and thoroughly up to date foundry Box 427, AMERICAN MACHINIS1 
Wanted—A first-class stenographer and N¢ familiar with furnace construction and Wanted—A working foreman; must be of 
typewriter; young man; large manufactut combustion preferred. Address, stating quali- | good executive ability and first-class “all 
ing concern; for work in general office and fications, salary expected, et jox =6409, around’ machinist; good wages and. stead) 
to assist in president's office; reply, stating AMERICAN MACHINIS1 work Address Box 41 AMI MACHINIST 
age, experience and salary expected Ad Wanted lwo first-class mec hanical drafts Wanted—Youne man. good letterer, able t 
dress Box 411, AMERICAN MACHINIST men, experienced in making drawings of _ . 
Sees ag << “ : . : read drawings, to work on card index and re¢ 
Wanted—Foreman to take charge of large — steed = ygpetanrd = — Hon © ords in drafting room; state age experience 
iron foundry with cal acity of 150 tons per Ne : ‘York ai BON Poa pom ey nt igo scirtage oan references, salary ote Box 352 AM Macu 
day must be thoroughly familiar with all 1 es sete ry 3 = , ris * peste : od " te ee: . , ‘ , : 2 
; dM ; iave worked at model or instrument making Wanted—First-class mechanical draftsman 
branches of foundry work and capable of . sie a ae . late « he . . f liar with designing rk of the he f 
handling large numbers of men Address preferred ; state COeerere  Sapennenens or De ee pee t ’ ay Be 
stating age, experience, salary expected and salary expected and references Box = 9 ae A0P Met andar ais : hief Drafts 
references, R. L. A., care AMER MACHINIS AMERICAN MACHINIS1 i meom i729 wees un eing Pittebure 
Wanted--Young man with some shop ex OHTO We are doubling . rn and soli 
perience (technical training would be of ad Wanted— Mechanical draftsman vYoung eorresponden ft iraftsmer mechani 
vantage) to assist engineer in systematizing mon with 2 years’ experience on wood-work sheet-metal workers. painters nd univers 
shop; will be under best talent ; excellent ing machinery John ‘I Towsley Mfg. Co... grind ‘ . Fo Searchmon 
chance to become proficient in this direction Cincinnati, Ohio Aut ‘ ‘ | I) va ‘ ints 
must be willing to start at small salary, but Wanted—Young assistant foundry foreman t 
will have speedy and substantial advance technical edacatic know! , ers ; 
me Box 425, AMERICAN MACHINIS tc me ewe ga ero ND + mete: ag A ee menereny We are ig tl pe 
nent ’ I mixtures of irons Address, with references - nd for 08 
Wanted — First-class machinist one accus salary wanted, et Ilenderson, care Am. M tla * ae . ! | : m ide I 
med to automatic machinery and fine ma nd = ists " \ \ nck 
hinery one who has had experience — in PENNSYLVANIA Addr rhe Wes MI ne Company 
foundry work sufficient to superintend same Wanted Poolmake young man familiar Kast Pa F 
rhe position would be at Olean, N . for with drawing press dies box 428, Am. M . 
the first three months; after that at Nor Draftsman voung man neat draftsman 
folk, Va State ag testimonials, salary ex with experience on dies ht Philadelphia Draftsn , wh 
pected, et James G. Wilson, Olean, N. ¥ house state experience ind salarv expected rry - n «ce p d by de 
Wanted—Competent man to act as super Address Lock Box 1602, Vhiladelph sign Box 40 \ MA Is 
. . 
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Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. 

Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Mfg. Co., The, 


Ee 
Whitney Mfg. Co., Hartford, Ct. 
Chucking Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland. 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 


| Brown & Co., R. .t., New Haven, 


Conn. 
Cleveland Twist Drill 
land, O. 
Cushman Chuck Co., Hartford, Ct. 
Goodell-Pratt Co., 


Mass. 

The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mch. 
New Bedford, Mass. 


Co., Cleve- 


Co., 


| Christensen Engineering Co., Mil- | 


Chucks, Split 

Faneuil Watch Tool Co., 
Mass. 

Clocks, Watchman’s 

Nanz & Co., New York. 


Soston, 


| Clutches, Priction 


Hart- | 


Hartford, 


E., Worcester, Mass. | 


Caldwell, Son & Co., H. W., Chi 
cago, Ill. 
Coil Clutch Mfg. Co., New York. 


Faneuil Watch Too! Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., 0. 

Patterson, Gottfried & MHuoter, 
Ltd., New York. 

Pratt & Whitney 
Conn. 


Co., Hartford, 
Compressors, Air 


Blanchard Mach. Co., 
Mass. 


Soston, 


| Chicago Pneumatic Tool Co., Chi 


Columbus, | 


cago, Ill 


Christensen, N. A., Milwaukee, 


Wis. 
Gray-Blaisdell Co., Bradford, I’a. 
awerron & Bury Mfg. Co., Erie, . a. 
Ingersoll-Sergeant Drill Co.. New 
York. 
Jacobson Mach. 
ren, Pa. 
Knell Air Brake Mfg. Co., 
Creek, Mich. 
Rand Drill Co., New York. 


Mfg. Co., War 


Battle 


Consulting Engineer 

Thompson, Hugh L., 
Conn. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Correspondence Schools 


Waterbury, 


| See Schools, Correspondence 


Greenfield, | 


| 
| 


Pratt Chuck Co., Frankfort, N. Y. | 


Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartforu, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
The E. Horton & Son Co., Wind 
sor Locks, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Skinner Chuck Co., New Britain, 
Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co. D. E., New 
London, Conn. 
| Chucks, Scroll 
Whiton Mach. Co. D. E.. New 
London, Conn. 


Cost Keeping System 
Derby Desk Co., New York. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn 
Countershafts 


Builders’ Iron Fdry., Provi., R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Ceunting and Printing W heels 

Franklin Mfg. Co., Syracuse, N. Y 

Coupler, Hose 

Clark Co., W. J., Salem, O 

C .uplings, Shaft 


| Caldwell & Son Co., H. W., Chi 


cago, 5 
Cresson Co., Geo. V., Philadel., Pa. 
Davis Mach. Co.. W. PL. Roches 

ter, N. Y. 
Patterson, Gottfried & 

Ltd., New York. 
Stuart, R. J.. New Hamburg, N. Y. 


Hunter, 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chambersburg 
bersburg, Pa. 

Chicago Pneumatic Tool Co., Chi 
cago, 


Engr. Co., Cham 


| Cleveland Crane « Car Co., Cleve- 


land, O. 
Franklin lortable Crane & 
Co., Franklin, Va. 


Iloist 


vere 


SST RBYAD 
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Cranes —Continued 
Maris Bros., Vhiladelphia, Va. 


Niles-Bement-rond Co., New York. 
Northern Engineering Works, De- 


troit, Mich. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Sellers & Co., Wm., i. uiladel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, X.. J. 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., »., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, 


Cutters, ‘illing 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Vrovi 


dence, ht. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage &«& 
Drill Works, Gloucester City. 
ee Fs 

Standard Tool Co., Cleveland, O 

Cutting-off “lachines 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa. 

Davis Mach. Co., W. P., 
Ger, i. 2. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, ta. 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York 

Cutting off Tools 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Mechry. Co.. 


Roches 


Cyclometers 

Veeder Mig. Co., 
Dies, Sheet Metal 
Bliss Co., E. W., 


Ilartford, Conn 


Brooklyn. N. Y 


Perkins Mach. Co., So. Boston, 
Mass 

Toledo Mach. & Tool Co... Toledo 
Ohio 


Wold & Co., Torris, Chicago, Ill 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pratt & Whitney Co., 
Conn. 


Ilartford, 


Dowel Pins 
Winkley Co., 
Drawing Boards and Tables 

Zacharias, EK. M., Brooklyn, N.Y 


Hartford, Conn. 


Drawing (nstruments 

Keuffel & Esser Co., New York 

Drilling “lachines. Multiple »>pindle 
taker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill 
tarnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mech. Tool Co., 
Mass. 

Bement, Miles & Co., New York 

Bickford Drill & Tool Co., Cincin 
nati, O 

Brown & Zortman 
Pittsburg, Pa 

Dallett & Co., Thos. H., Phila., Pa 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Newton Machine Tool 
Philadelphia, Pa. 

Niles Tool Works Co., New York 

Prentice Bros Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart 
ford, Conn. 


Springfield 


Mehry. Co., 


Works, 





Drilling Machines, Bench 

Barnes Co., W. F. & Joln, Rock 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

tement, Miles & Co., New York 

Dallett & Co., Thos. H., Vhila., l’a 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., .ew York 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland VPneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springtield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin 
cinnati, v.W.0. 

Cleveland Punch & Shear Works 
Co., Cleveland, 0. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Da. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Iluschart Mechry. Co., 
Chicago, Iil. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mchry. Co., Cleveland, O 

Drilling Machines, Turret 

Niles ‘lool Works Co., New York 

Quint, A. D., Hartford, Conn 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & Co., New York. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
ter, BN. FZ 

Dwight Slate Mach (o Ilart 
ford, Conn 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin, 
Philadelphia, Da 

Hill, Clarke & Co., Boston, Mass. 

lloefer Mfg Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Murray Mfg. Co., 
ley, Ss s N \ 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice gros. Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware. South Bend, Ind. 

Washburn Shops, Worcester, 
Mass 

Woodward & Rogers Co., Hart 
ford, Conn 


Drills, Center 

Pratt & Whitney Co., 
Conn. 

Slocomb & Co., J. T., 


Cincin 


Richmond Val 


Worcester, 


Hartford, 
Providence, 
Drills, Rail 


Kement, Miles & Co., New York. 
Niles Tool Works Co., New York. 





Iii. 
| Struthers- Wells Co., 


Drills, Ratchet 

Parker Co., Chas., 

Pratt & Whitney Co., 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co.. Sog 
inaw, Mich 


Meriden, ('t 


Dynamos 

Akron Elec. Mfg. Co., Akron, O 

C & C Electric Co., New York 

Christensen Engineering Co., Mil 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 


Eck Dynamo & Motor Co., ltelle- 


ville, N. J 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O 
Mechanical Appliance Co., Mil 

waukee, Wis. 
Northern Elec. Mfg. Co., 


is. 
Robbins & Myers Co., Springfield, 


Ohio. 
Sprague Elec. Co., New York 
Triumph Elec. Co., Cincinnati. O 
Western Electric Co., Chicago, Ill 


Westinghouse Electric & Mfg. Co., 


Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

Commercial Electric Co., Indian 
apolis, Ind. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Ill 


Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa 
Elevators 
Albro-Clem Elevator Co., 

delphia, Va. 
Hloward -Lron Wks 
Morse, Williams & Co., 


Phila 


buffalo, N.Y 
Phila., Pa 


Emery Wheels 

See Grinding Wheels. 
Enclosures, Tool-room 

Merritt & Uo., Philadelphia, L'a 


Engines. Automobile 
Crowe, Paul L.. New York 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus, 0 
Cooper Mach. Co., Saltsburg, Va 
Elyria Engine Co., Elyria, O 
Foos Gas Eng. Co., Springfield, O 
Mietz, August, New York 


National Engine Co., Rockford 


New England Gas Engine ( 
toston, Mass 

New Era lIron Wks., Dayton, © 

Olds Motor Wks., Lansing, Mich 


Patterson, Gottfried & Iluntet 
Ltd., New York 
Regal Gasoline Iengine Co. Cold 


water, Mich 
Stover Engine Works, 


Warren, la 


Engines, Steam 

fuffalo Forge Co., Buffalo, N. ¥ 

Chandler & Taylor Co Indian 
apolis, Ina 

Frick Co., Waynesboro, Pa 


| Rand Drill Co., New York 





Struthers-Wells Co., Warren I’a 

Exhaust Fane 

Buffalo Forge Co., Buffalo, N. ¥Y 

Fans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison 
Wis. 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, Ill 


Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa 


Files, Letter 
Derby Desk Co., New York 


Piles and Rasps 
tarnett Co., G. & IL.. Vhila., Ta 
Etna Mfg. Co., New York 
Ilammacher, 
New York 
Nicholson File Co., Provi., R. I 
Filing Machines 
Cochrane-Bly Mach. o., 
ter, q 
Fillers, Oi! Can 
The Winkley Co., 


Roches 


Hartford, Conn 


Hartford, 


Indiau- 


Madison, 


reepot Be 


Schlemmer & Co., 





Fittings, Steam 

Crane Co., Cuscago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

Forges 

Buffalo Forge Co., Buffalo, N. ¥ 

Porgings. Drop 

Billings & Spencer C<¢ 
Conn 

Wyman & 
Mass 


Hartford, 


Gordon, Worcester, 

Forgings, Hydraulic 

Wyman & Gordon, 
Mass 

Forgings, Steel 


Wyman & Gordon, 
Mass. 


Wor cester, 


Worcester, 


Poundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Whiting Foundry Equip. Co., Har 
vey, 


Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y 

Chicago Flexible Stic Co., Chi 
cago, ll 

Jacobson Mach. Mfg. Co., War 
ren, Da 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn 


Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R 

Rogers, John M., Boat, Gage & 
lbrill Works, Gloucester City, 
N 


l’rovi 


Sawyer Tool Mfg. Co., 
Mass 

Slocomb & Co., J. T., Proyv., R. I 

Starrett Co., L. S., Athol, Mass 


Fitchburg, 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
toston, Mass 


Gas Furnaces 
Am. Gas Furnace Co., N. Y. City 


Gear Cutting Machinery 
secker-Brainard Milling 
Co., Hyde Vark, Mass 
tickford Drill & Tool Co., Cin., O 
Brown & Sharpe Mfg. Co., Provi 

dence, R. I 


Mach 


Dwight Slate Mach. Co... Ilartford 
toonn 

Fellows Gear Shaper Co., Spring 
field, Vt 


Gleason Tool Co., Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., kdwin, 
Philadelphia, Da 

Newton Mch. Tool Wks., Puil., Pa 

Niles Tool Works Co., New York 

Whiton Machine Co., D. E., New 
London, Conn 


dears, Cut 

Bilgram, Hugo, Vhiladelphia, Da 

Boston Gear Wks., Boston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Fawceus Mach. Co., Pittsburgh, a 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Tool Co., Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Graut Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hlorsburgh & Scott, Cleveland, O 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich 

New Process Raw Hide Co., Syra 
cuse, N 

Nuttall Co., R. 1, 

Philadelphia Gear 
de!phia, la 

Simonds Mfg. Co., 


Pittsburgh, I’a 
Works, Vhila 


Pittsburgh, Da 


Gears, Molded 
Caldwell & Son Co., H. W., Chi 
cago. Ill 
Franklin Mfg. Co., 
Greenwald Co., lL. & E., 


Svracuse, N. ¥ 
Cincin., O 





7O 
/ 


Gears, Rawhide 

Chicago Raw 
Il. 

Fawcus Mech. Co., Pittsburgh, Pa. 

Horsburg & Scott, Cleveland, O. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R 


Ilide Co., 


Chicago, 


D., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus mach. Co., Pittsburgh, I 

Morse, Williams & Co., Vhila., I 

Nuttall Co., R. D., Pittsburgh, I 

Simonds Mfg. Co., Pittsburgh, | 


Graphite 

Dixon Crucible C 
ee: a. 6S : ; 

Lubriphite Co., Jersey City, N. J. 

Obermayer co., 8., Cincinnati, O 


a. 
a. 
a. 
a. 


o., Jos., Jersey 


Grinders, Center 
Heald & Son, L 
Grinders, Cock 

Windsor Mach. Co., 


S., Barre, Mass 


Windsor, Vt 

Grinders, Cutter 

Adams Co., Dubuque, Lowa. 

Automatic Mach. Co., Greenfield, 
Mass 

Becker-Brainard Milling 
Co., Hyde sark, mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 


Mach. 


ter, Mass 

Pratt & Whitney Co., Llartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinders, Disc 

Besly & Co., Chas. Il., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis. 


Iroquois Mach. Co., Provi., R. I. 
Ransom Mfg. Co., Oshkosh, Wis. 
Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 


MASS. 
Wilmarth & Morman Co., 


Grand 
Rapids, Mich. 
Grinders, Tool 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. FF. & John, Rock- 


ford, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 
Diamond mach. Co., Provi., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. 1. 
Landis Tool Co., Waynesboro, Pa. 
Northampton IXmery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Blount & Co., J. G., Everett, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I 


Phila., Pa. 
Greenfield, 


Falkenau-Sinclair Co., 
Goodell-Pratt Cc 
Mass 


Gorton 


Mach. Co., Geo., Racine, 
Wis 

Greenfield Mach. Co., 
Mass 

Hill, Clarke & Co., 

Iroquois Mach. Co., 

Landis Tool Co., 

Marshall & 
Chicago, 


Greenfield, 


Boston, Mass 

Prov., B. I. 

Waynesboro, Pa. 
Iluschart Mehry. Co., 
Ill. 


Northampton Emery Wheel Co., 
Leeds, Mass 

Northern Elec. Mfg. Co., Madi 
son, Wis 

Norton Emery Wheel Co., Worces 
ter, Mass 

Prentiss Tool & Supply Co., New 
York 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring 


field, Ohio 
Tanite Co., Stroudsburg, Pa. 
Washburn 


Shops, Worcester, 
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Grinding Machines— Continued Hoists, Hand Lathe Dogs 

Webster & Perks Tool Co., Spring- | Harrington, Son & Co., Edwin, | Armstrong Bros. Tool Co., Chi 
field, O. Philadelphia, Pa. : cago, Ill. 

Wilmarth & Morman Co., Grand | Yale & Towne Mfg. Co., New| Besly & Co., Chas. H., Chicago 
Rapids, Mich. York. Ill. 

Woodward & Rogers Co., I[lart- Le Count, Wm. G., So. Norwalk 
ford, Conn. Hoists, Pneumatic Conn. 

Grinding Wheels Chicago Pneumatic Tool Co., Chi-| Pratt & Whitney Co., Hartford 
p ‘ gr , —_— cago, Ill. Conn. 

Builders’ Iron Foundry, Provi- | cjeveland Pneumatic Tool’ Co., | Tindel-Morris Co., Eddystone, Pa 

Cc ber sratel -. Cc Niagara [alls Choversne, ©. I ] Lathes, Bench 

arborundum Co., Niagara Falls, | Knell air Brake Mfg. Co., Battle| _ ca dae 

ie ~. tech Co. Provi. Bt oe Mich. —— — Watch Tool Co., Bostor 
iamond Mach. Co., Provi., Kt. '. | Northern Engineering Wks., De Mass. 

a. Wheel Co., Bright- ‘ee. Mich. : . a Mach. Co., Walthan 
rood, Mass. : rill Co.. New York. _ ass. 

Northampton Emery Wheel Co., Rand Det 1 Co ; . Waitham Watch ‘lool Co., Spring 
Leeds, Mass. Index Cards field, Mass. 

Norton Emery Wheel Co., Worces- Derby Desk Co., New York Lathes, Wood 

Tas - Wheel Co., Spring- Indicators, Speed American Machinery Co., Grand 
field, O. Starrett Co., L. S., Athol, Mass. Rapids, Mich. 

lanite Co., Stroudsburg, Da Indicators, Steem . ters, Pattern 

Grindstones Butler, A. 


Co., 
Ine 
sOSLON, 


Cleveland Stone 
Lombard & Co., 


Cleveland, O 
Mass. 
Oun Berrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. 1. 
Niles ‘Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Diamond Saw & Stamping Wks.. 
Buffalo, N 
Goodell-Pratt Co., Greenfield, 


Mass. 
Hammacher, & 

New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 

Conn. 


Schlemmer Co., 


Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Hoefer Mfg. Co., Freeport, II]. 

West Hlaven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 
R. I 


Merrill Lros., Brooklyn, N. 


Mossberg & Granville Mfg. 
Providence, RK. I 


=. 
Coe. 


Perkins Mach. Co., Boston, Mass. 
Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, : 

Cleveland Pneumatic Co., 
Cleveland, O. 

Jallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 


Tool 


phia, Pa. 
. & C. Co., Chicago, III. 
Standard Ry. Equip. Co. St. 
Louis, Mo. 
Hammers, Power 
Scranton & Co., The, New Haven, 


Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
Chambersburg Engr. 
bersburg, Pa. 
Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 
York. 
Caldwell 
cago, Ill 
Hunt Co., C. W., 
ton, N. Y. 
Link Belt Engineering Co., 
delphia, Pa. 
Niles-Bement-lond Co., 


Hoists, Electric 


Co., Cham- 


& Son C IH. 


oO., W., Chi 
West New Brigh 
Phila- 


New York 


Boston, sass. 


Injectors 


Inspection and Tests 


ter, 


Keys, Machine 

Standard Gauge Stee 
Falls, Pa. 

Whitney Mfg. Co., 


Lamps, Arc 


Westinghouse Elec 
Pittsburgh, Pa. 
Lathes 


American 


ter, 


Garvin Mach. Co., 
Harrington, Son 
Philadelphia, Pa. 


& 


Hill, Clarke & Co., 
Le Blond Mach. Too 
Cincinnati, O. 


Cincinnati, O. 


Conn. 
Niles Tool Works Co., 


ork 

Reed Co., F. E 
Schumacher &«& 
Ohio 
Sebastian 
Seneca Falls Mfg. 
Falls, N. Y. 
Tanite Co., 
Washburn 
Mass. 


Boye, 


Lathe Co., 


Shops, 


Automatic Machine 








Mass. 





@& C Electric Co., New York 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Northern Engineering Works, De 
troit, Mich. 

Pawling & Harnischfeger, Mil 
waukee, Wis. 

Sprague Electrie Co., New York 


port, Conn 





Crosby Steam. Gage & Valve Co., 


Lunkenheimer Co., Cincinnati, O 
Sellers & Co., Wm., Phila., Pa 


Hunt Co., Robt. W., Chicago, [Il 

Instruction Schools 

See Schools, Correspondence 

Insurane, Boiler 

Hartford Steam Boiler Insp. «& 
Ins. Co., Hartford, Conn 

Jacks, Nydraulic 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros. Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry Co., Chatta- 
nooga, Tenn. 


Davis Mach. Co., W. 


Mitts & Merrill, Saginaw, Mich. 


Hartford, Ct 


General Electric Co., N. Y. City. 
Western Electric Co., Chicago, III. 


«& 


Tool Wks. Co., Cin., O. 
Auto. Mach. Co., Bridgeport, Ct. 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, II]. 
jarnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches 


Diamond Machine Co., Prov., R. I 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. 
New 


( 


Hendey Mach. Co., ‘Torrington, Ct. 
soston, 


Lodge & Shipley Mch. Tool Co., 


McCabe, J. J.. New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 


New York. 


Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentice Bros Co., Worcester, 
Mass 


Prentiss Tool & Supply Co., 


Worcester, 


( 


Coe.. 


Stroudsburg, 


Lathes, Automatic Screw-Threading 


Co., 


P., Roches 


Co., Beaver 


Mfg 


Co., 


H. 
York. 
‘o. Kdwin, 


Mass. 
z &., 


, = 


New 


Mass 
‘incinnati, 


incin., O 


eeneca 


Pa 
Worcester, 


Bridge 


G., N. Y. City 
Levels 

Starrett Co., L. 
Lockers, Clothes 
Merritt & Co., Philadelphia, Va 
Narragansett Mach. Co., Prov 

dence, R. I. 
Locomotives, Shop 
Hunt Co., C. W., West New Brig 


S., Athol, Mass 


ton, N. Y. 
Lubricants 
Besly & Co., Chas. H., Chicago, | 
Dixon Crucible Co., Jos., Jersey 


Ce, Pe. a 
Lubriphite Co., 
Lubricators 
Besly & Co., Chas. H., Chicago, 1) 
Bowen mig. Co., Auburn, N. Y 
Crane Co., Chicago, Il. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 
Machinery Builders, Special 


Jersey City, N. J 


American Fdry. & Mach. Co 
Hanover, t’a. 

Atlas Foundry & Mch. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Clark & Co., J. M., Rochester 
N ; 

Fawceus Mech. Co., Pittsburgh, Pa 

Hoefer Mfg. Co., Freeport, Ill 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Murray Mfg. Co., Richmond Va 
ley, S. I., N. Y. 

Pratt & Whitney Co., Hartford 
Conn. 


Simonds Mfg. Co., Pittsburgh, Pa 

Woodward & Rogers Co., Hart 
ford, Conn. 

Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinists’ Small. Tools 


Besly & Co., Chas. H., Chicago, I)! 
Billings & Spencer Co., Hartford, 
Conn. 
Brown & Sh 
dence, R. 
Brown & Zortman 
Pittsburg, Pa. 
Cleveland Twist Drill Co., Cleve 
land, O. 
Hammacher, 
New York. 
McCrosky & Huber, 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb & Co., J. T 


arpe Mfg. Co., Provi 
5 
Mehry. € 


Schlemmer & Co 


Cincinnati, O 


Fitchburg, 


“y erevi., M. 1. 


Starrett Co., L. S., Athol. Mass 
Wyke & Co., J., E. Boston, Mass 
“andrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City. 
N.. dé. 

Standard Tool Co., Cleveland, © 

Micrometer Calipers 

Provi 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb & Co., J. T., 
R. I 


Fitchburg, 


Providence, 





Starrett Co., L. S., Athol, Mass 
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Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Milling Attachments 

The Adams Co., Dubuque, Lowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Miliimg Mach. Co., Cin 
cinnati, O. 

Kempsmith Mfg. Co., 


Provi 


Milwaukee, 


Wis. 

Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


-Lock Mach. Co., Waltham, 
ass. 
Waltham Watch Tool Co., Spring 
field, Mass. 
Milling Machines, Horizontal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. 1 


Becker-Brainard Miiing Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mehry. Co., 


Pittsburg, Va 
Hendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Brown & Zortman 
Pittsburg, la 
Cincinnati Milling Mach. Co., 

cinnati, O. 
Garvin Mach. vo., New York 
Hendey Mach. Co., Torrington, ct 
Hill, Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Mehry. Co., 


Cio 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Marshall & Huschart Mchry. Co., 


Chicago, Ill. 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss 100] & Supply Co., 
York. 


Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Universal 
American Tool Wks. Co., Cin., O. 
Becker-Brainard Milling Mach. 

Co., Hyde Park, Mass. 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co. Provi- 
dence, R. [. 

Brown & Zortman 

Pittsburg, Pa 
Cincinnati Milling Mach. Co., 

cinnati, O. 

Garvin Mach. Co., New York 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Blond Mach. 
Cincinnati, O. 
Marshall & Huschart Mchry. Co., 

Chicago, Ill 
McCabe, J. J., New York. 

Niles Tool Works Co., Néw York. 
Owen Mach. Tool Co., Springtield, 
Ohio. 


New 


Mehry. Co., 


Cin 


Le Tool Co., R. K., 


Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Miliing Mach 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Brown & Zortman Mehry. Co 
Pittsburg. Pa 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mch. Tool Works, Phila 
delphia, Da 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio 

Pratt & Whitney Co Ilartford, 


Conn. 





| 
| 
| 
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Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., | 
John M.,Gloucester City, N. . 


Molding Machines 

The Adams Co., Dubuque, lowa 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa 

Webster & Perks Too! Co., Spring 
field, O. 


Molds, Hammer and Vise Jaw 
Field, Chas. HI Providence Rn. I 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, 0 

C & C tlectric Co., New York 

Christensen Engr. Co., Milwaukee. 
Wis. 

Commercial Electric Co., Indian 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N..] 

Eck Dynamo & Motor Wks., Belle 
ville, N. J. 

General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., O 

Mechanical Appliance Co.,Milwau 
kee, Wis. 

Northern Elec. Mfg. Co., Madison, 

is 

Robbins & Myers Co., Springfield. 
Ohio 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 


National Machy. Co., Tiffin, © 


Name Plates 


Franklin Mfg. Co., Syracuse, N. ¥ 


Nut Tappers 
See Bolt and Nut Machinery 


Oils 

Besly & Co., Chas. H., Chicago, Ill 

Houghton & Co., E. F., Philade! 
phia, Pa. 


Oil Cups and Covers 
Bay State Stamping 

cester, Mass. 
Besly & Co., Chas. H., Chicago, I1! 
Bowen Mfg. Co., Auburn, N. \ 
Crane Co., Chicago, Il. 


Works, Wo! 


Lunkenheimer Co., Cincinnati, © 
Tucker, W. W. & C. F., Hartford, 
Conn. 


The Winkley Co., Hartford, Conn 


Packing, Steam Joint 
Jenkins Bros.. New York 


Peerless Rubber Mfg Co New 
York. 

Pans, Lathe 

New Britain Mch. Co, New Brit 
ain, Conn 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co.. Co 
lumbus, ©) 

Patents 

Baldwin, Davidson «& Wight 
Washington, LD. C 

Pattern Shop Machinery 

American Macuinery Co Grand 


Rapids, Mich. 


Baker Bros., Toledo, O 

Fav & Scott, Dexter, Me 

Field, Chas. H., Providence Kk. 1 

Prentiss Tool & Supply Co., New 
York 

Washburn Shops Worceste 
Mass 


Patterns, Wood 


Cincinnati Pattern Works, Cincin 


nati, Ohio 

Hartford Pattern & Model ¢ 
Hlartford, Conn 

Pencils 

Keuffel & Esser (¢ New | 

Pinion Cutters 

Loop-Lock Mach. ( Waltham 
Mass 

Pipe and Fittings 

Crane Co., Chicago, | 


| 


| 


| Cincinnati 


MACHINIST 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler 
wardsville, Ill 

Curtis & Curtis Co., 


Mfg Co., Ed 


Bridgeport 


Conn 
Merrell Mfg. Co., Toledo, O 
Oster Mfg. Co., Cleveland, O 
Saunders’ Sons, L)., Yonkers, N. \ 
Wells Bros. Co., Greentield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, O 
Saunders’ Sons, l)., Yonkers, N. \ 


Standard Tool Co., Cleveland, 0 


Planer, Jack 


Armstrong Bros rool Co Chi 
cago, il 

Planers 

American Too! Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O 

Kement, Miles & Co., New York 
tetts Mach. Co., Wilmington, Del 


Planer Co., Cincin., O 


Detrick & Harvey Mch. Co., Balti 


more, Md 
Flather Planer Co., Mark, Nashua 
N. 
Garvin Mach. Co., New York 
Gray Co., G. A., Cincinnati. © 
Harrington, Son & kdwin 
Philadelphia, Pa 


Ilendey Mach. Co., Torrington, 
Hill, Clarke & Co., Boston, Mass 
McCabe, J New York 

Niles Tool Works Co., New York 
New Haven Mfg. (o., New Haven 

Conn 

Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 


York 


Sellers & Co., Wm., Phila., Da 

Whitcomb Mfg ( Worcester 
Mass 

Woodward & Powell Planer Co 
Worcester, Mass 


Planers, Bench 


Bartlett, E. E., Boston, Mass 

Planers, Rotary 

fjement, Miles & Co., New York 

Cleveland Punch & Shear Works 
Cleveland, O 

Newton Mach. Tool Wks., Phila 
deiphia, Va 

Pond Mach. Tool Co., New York 


Presses, Hand 
Perkins Mach. Co So Boston 


Mass 


Presses, Hydraulic 


Watson-Stillman Co., New York 


Presses, Power 

Automatic Mach. Co., 
Conn 

Bethlehem Fdry. & Mch. Co., So 

Bethlehem, la. 

. Ww 


Bridgeport, 


tliss Co., E Brooklyn, N. ¥ 
Brown & Zortman Mehry. Co 


Pittsburg, Va 


Chambersburg Engr. Co Cham 
bersburg, La 

Dill Mach. Co., T. C.. Phila., Pa 

Mossberg & Granville Mfg. Co., 
Providence, RK 

Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York 

Toledo Mach. & Tool Co Poledo 
Ohio 

Wold & Co rorris, Chicago, I 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford 
Conn 


PulleyTurning and Boring Machines 


Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa 

New Haven Mfg. Co., New Ilaven 
Conn 

Niles Tool Works Co., New York 

Pulleys 

Caldwell & Son Co., H. W Cc} 

Cresson ( “—_ Geo. V.. Phila., Pa 

Howard Iron Wks., Buffalo, N. ¥ 

Reeves Pulley Co., Columbus, Ind 

Pulleys, Friction Cone 

Evans Friction Cone ( Lo 
Mass 

Pulleys, Speed Changing 

Speed Changing Pulley ( 
Indianapolis, Ind 

Pumps, Hydraulic 

Watson-Stillman C New York 


9 

Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem IFdry. & Mch. Co., Si 
Bethlehem, Pa 

Watson-Stillman Co., New York 


Punches, Power 
Bliss Co l W 
Bremer Mach « 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y 
Cincinnati Punch & Shear C 


Brooklyn, N. Y 


fool Co., Kala 


Cincinnati ©) 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Ililles & Jones oO, wilmington 
Lh 

Long & Allstatter Co., Hamilton 
Ohlo 

Perkins Mach * So Bostor 
Mass 

Reade Mchry Co., Cleveland, © 

Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
tield, Vt 

Le Blond Mach rool Co., R lk 
Cincinnati, © 

Reed Co., I I Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 


Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa 


Racks, Tool 


New LBritain Mach. Co., New Brit 
ain, Cont 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, © 

Clough, R. M rolland, Conn 

McCrosky & Huber, Cincinnati, © 

Morse Twist Drill & Mach. Cx 
New Bedford, Mass 

New Proc I'wist Drill ¢ 
Taunton, Mass 

ra & Whitney Co., Hartford 
Con! 

Rogers, John M., Boat, Gage & 
lril Works, Gloucester City 
ae 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 


Reaming Stands 
Flather Planer Co., Mark, Nashua 
N. H 


Riveters, Hydraulic 
tjement, Miles & Co., New York 
Watson-Stillman Co., New York 
Riveters, Pneumatic 


Bement, Miles & Co., New York 


Cleveland Pneumatic Tool Co., 
Cleveland, O 

Philadelphia Pneumatic Tool Co 
Philadelphia, Pa 

Q & C Co., Chicago, Ill 

Standard Ry Equip. Co. St 
Louis, Mo 


Riveting Machines 
tement, Miles & Co., New York 


Bethlehem Foundry & Mach. Co 
So. Bethlehem, Pa 

Chambersburg Engr. Co., Cham 
bersburg, Da 

Long & Alistatter Co., Hamilton 
Ohio 

Perkins Mach. Co., So toston 
Mass 

Roller and Ball Bearings 

Auburn Ball Bearing Co., Auburn 
N. ¥ 

Rall Bearing Co., Philadel, Da 

Iroquois Mach. Co., Providence 
R. I 


Mossberg & Granville 
l’rovidence hk 


Rolling Mill Machinery 


Mfg. Co 


Cleveland Vunch & Shear Wks 
('o ( ind, © 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Dill Mach. Co., T. ¢ Phila Pa 

Hilles & Jones Co., Wilmingion 
lh 

lroqu Mach. ¢ l’rovidence 
Rn. 1 

Mossberg & Granville Mfg. Co 
Providence kK 

Pratt & Whitney Co., Hartford 
Conn 


Rubber Gicods, Mechanical 
Peerle Ru Mfg. ¢ 
Yor 
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Rules, Steel 
Sawyer Tool Co., Fitchburg, Mass. 
Starrett Co., L. S., Athol, Mass 


Safety Valves, Pop 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenneimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane-Bly Mach. 
chester, N. Y. 

Newton Mach. Tool Works, Vhila 
delphia, Pa. 
Pratt & Whitney 

Conn 
Reade Mchry. Co., 


Sawing Machines, Wood 
American Machinery Co., 
Rapids, Mich. 


Works, Ro 


Co., Hartford, 


Cleveland, v. 
Grand 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Railway Educational 
Brooklyn, N. Y. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, B 4. 

Cleveland Automatic 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Marshal! & Huschart Mehry.  v0o., 
Chicago, Ill. 

Windsor Mach. Vt. 


Association, 


Mach. Co., 


Co., Windsor, 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach Ill. 
Potter & Johnston Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., Windsor, 


Mach. Co., 


Co., Chicago, 
Mach. 


Hartford, 
Cleveland, 
Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. L. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, © 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Baird Machy. Co., Pittsburg, Pa. 

towler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al 
legheny, Va. 

Dawson, John H., Chicago, III. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., 
Mich. 


Separators, Oil 
American Tool & Mach. Co., 
ton, Mass 


New 


Detroit, 


Bos 


Shapers 

American Tool Wks. Co., Cin., O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 

Htendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 





Shapers—Continued 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., 

Perkins Mach. Co., 
Mass. 

Potter & 
Pawtucket, R. I. 

Steptoe & Co., John, Cincinnati, O. 


New York. 
So. Boston, 
Co., 


Johnston Mach. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
tuffalo Forge Co., 
Cincinnati Punch 
Cincinnati, O. 
Cleveland Punch & Shear Works, 

Cleveland, O. 
Hlilles & Jones Co., 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
National Mehry. Co., Tiffin, O. 
Perkins Mach. Co., So. Boston, 
Mass. 
Reade Mchry. Co., Cleveland, O. 
Toledo Mach « Tool Lo.. Toledo, 
Ohio. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Perkins Mach. 
Mass. 

Shelving, Shop 

New Britain Mach. Co., 
ain, Conn. 


Slide Rests 
Bartlett, BE. E., 
Reed Co., F. E., 
Slotters 
taker Bros., Toledo, Ohio. 
Bement, Miles « Co., New York. 
Betts Mach. Wks., Wilmington, 
Del. 
Dill Mach. Co., T. C., Phila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New tiaven, 
Conn. 
Newton Mach. Wks., 
delphia, Pa. 
Niles Tool Works Co., 
Sockets and Sleeves 
New Twist 
Taunton, Mass 
Spike Machines 
National Machy. Co., 


me. Be 


Co., 


suffalo, 
& Shear 


Wilmington, 


Bal- 


Co., So. Boston, 


New Brit- 


Mass. 
Mass. 


soston, 
Worcester, 


‘Tool Vhila 


New York. 


Process Drill Ce.. 


Tiffin, O. 
Sprocket Chains 

Sce Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 

The Chandler 
Mass. 

Schwerdtle Stamp Co., 
port, Conn, 


Steel, Machinery 

toker & Co., Hermann, New York. 

Canton Crucible Steel Co., Canton, 
Ohio. 

l’atriarche & Bell, New 

Ward & Son, Edgar T., 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar 'T., Boston, 
Mass. 


Steel, Tool 

toker & Co., Hermann. New York. 

Canton Crucible Steel Co., Canton, 
Ohio. 

Vatriarche & Bell, 


Co., Springfield, 


Bridge- 


York. 
Boston, 


New York. 
Straightener, Hydraulic 

Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Excelsior Needle 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. 

Switchboards 

C & C Electric Co., New York. 

.‘riumph Elec. Co., Cincinnati, O. 


Co., Torrington, 


Western Electric Co., Chicago, li. | 





Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Murray Mfg. Co., Richmond Val 
ley, &. I.. N. ¥. 

National Mchry. Co., ‘viflin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. 
Falls, N. 

Webster & 
field, O. 

Woodward & 
ford, Conn. 


Taps, Collapsing 


Geometric Drill Co., 
Conn. 


Co., Seneca 


A. 
Perks Tool Co., Spring- 


Rogers Co., Hart- 


New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New 
Conn. 

Hammacher, 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Oster Mfg. Co., Cleveland, ©. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks ‘Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter’ Bros. 
Mass. 

Telephone System 

Clark Auto. Telephone Switch 
3oard Co., Providence, R. I. 


Thread Cutting Tools 
Besly & Co., Chas. H.. Chicago, Ill. 
Ilart Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, © 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., 
Tool Holders 
Armstrong 
eago, Ill. 
Hoggson & Pettis Mfg. 
Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ 


M., 


Haven, 


Schlemmer € Co., 


Co., Wrentham, 


Boston, Mass. 


Bros. Tool Co., Chi 


Co., New 


Small Tools. 


Transmission Machinery 

Caldwell & Son Co., H. W., 
cago, Ill 

Cresson & Co., Geo. V., Phila., Pa 

Link-Belt Engineering Co., Pusaia 
delphia, Pa. 

Patterson, Gottfried & 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Traps, Steam 

Houghton & Co., E. F., 
phia, Pa. 

Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn 
Mass. 

Trolleys and Tramways 

Harrington, Son & 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila 
delphia. Pa. 

Maris Bros., Philadelphia, Pa 

Yale & Towne Mfg. Co., 
York. 


Chi 


Hunter, 


Philadel- 


Shops, Worcester, 


Co., Edwin, 


New 


Turret Machines 

American Tool & Mach. Co., 
ton, Mass 

Automatic Mach. Co., 
Mass. 

Bradford 
nati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 


Ik ss 
Greenfield, 
Mach. Tool 


Co., Cincin- 


Provi- 








Tarret Machines— Continued 


Bullard Mach. Tool Co., 
port, Conn. 

Dreses Mach. Too! Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

sill, Clarke & Co., Boston, Mass 

Jones & Lamson Mceb. Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Niles Tool Works Co., New ork. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 


Turrets, Carriage 
Fay & Scott, wexter, Me. 


Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New irork. 

Iiammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co, New 
Bedford, Mass. 

New Process Twist 
Taunton, Mass 

Standard Tool Co., Cleveland, O. 


Bridge 


Windsor, Vt 


Drill Co., 


Universal Joints 
LBaush Machine Tool Co., Spring 
field, Mass. 


Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I 

Jacobson Macu. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Howard Iron Wks., Buffalo, N. Y 

Jacobson Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas., Meriden. Conn 

Prentiss Vise Co... New York. 

Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 

Bignall & Keeler Mfg. 
wardsville, III. 

Curtis & Curtis 
Conn. 

I’rentiss Vise Co... New York. 

Saunders Sons, W., Yonkers, N. Y 

Walworth Mfg. Co., Boston, Mass 


Co., Ed 


Co., Bridgeport, 


Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O 

Ilendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford. 
Conn. 

Vises, Wood Workers’ 

Ilammacher, Sculemmer & Co., 
New York. 

Wyman «& 
Mass. 

Washer Machines 

National Machy. Co., 

Welding Machines 

Long & Allstatter Co., 
Ohio. 

Wire-Drawing Machinery 

Iroquois Mach. Co., Provi., R. J 

Mossberg & Granville Mfg. Co 

I 


Providence, R. 


Gordon, Worcester, 


Tiffin, O. 


Hamilton, 


Wire-Forming Machinery 

Automatic Mach. Bridgeport 
Conn. 

Wire-Straightening Machinery 

Hoefer Mfg. Co., Kreeport, IIL. 


Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 


Co., 


Grand 


Hartford, 


Mach. Co., 


Hartford, 
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24-Inch Planer. 

The accompanying engravings illustrate 
a 24-inch planer built by the American 
Tool Works Cincinnati, 
Ohio, the half-tone giving a clear general 
idea of the machine and the line engrav- 
ing showing the construction of the fric- 
tion for the feed drive. 

The bed of this machine is sufficiently 
long to give the platen nearly a full bear- 


Company, of 
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The plate d, mounted 
and 


and metal surfaces. 
freely on the hub at the back of a, 
the front plate ¢ form a casing inside of 
which 
fitted 
band bd is hung, and plate e 
for the adj 
through the 


friction a rotates; the plates are 


with a pin g upon which the friction 


is dovetailed 


in front ustable block / which 


actuates, medium of the con 


necting rod k, the vertical feed rack 
The 


friction band is formed with two 




















FIG. I. 


ing when working at full stroke, and oil 


pockets are found at short intervals for 
lubricating the ways. The platen has a 
quick return of 4 to 1. The 


is fast on the shaft and the latter runs in 


bull-wheel 


long bearings which are easily oiled 

The mechanism for shifting the driving 
belts is clearly shown in the half-tone and 
The shifter 


lever is provided with a spring plunger 


requires little explanation. 
which, as the lever is thrown up or down 


by the dogs, enters a shallow seat at the 
back, holds the lever in position and so 
prevents the belts 
3y means of this spring plunger, the lever 
may also be locked 
to prevent the belts 
the driving pulley when work is being set 


the counte1 


accidental shifting of 
in the mid-position 
from running on to 
or inspected without stopping 
shaft. 

The head 


and angular feeds 


has automatic cross, vertical 
The 


the friction for operating the feed rack is 


arrangement of 
clearly indicated in Fig. 2. Referring to 
this engraving, it will be observed that the 
friction hub or disk a, which is keyed on 
the shaft 
through the side of the planer bed, is en 


end of the pinion extending 
circled by a friction band b and runs be 
tween two leather friction washers c, the 
latter being pressed against the sides of 
a by means of two plates d and e which 
are provided with three bolts f fitted, as 
shown, with springs which force the plates 
toward each other and thus create a cer- 


tain amount of friction between the leather 


24-INCH PI! 


\NER 
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FIG. 2 
ears or projections which pass through an 
opening ing; and by means of 


in the cas 
the bolt / 
these ears) and the spring with which it is 


(which passes through 


long 


fitted, the band is closed upon the friction 


a. Between the ears of the friction band 


is secured an arm or lever m, which is 


provided at the outer end with two leather 


strips or buffers. A bracket (not shown) 


PLANER 


Pad | 


which is formed with two lugs or stops 
is fastened to the side of the planer in 
such a position that, as the friction case 


turns through band b gripping the rotating 


friction a, arm m strikes one of the stops 


and prevents further movement of th 
friction case, The instant that the arm 
is engaged its inner end forces open the 


friction band and prevents its gripping 
friction a again while the latter continues 
When the 
planer platen has reached the end of its 
stroke 
rotation of a then also being reversed, the 
and the fric 


the arm m 


running in the same direction 


and is reversed, the direction of 


band again grips friction a 


tion case turns with a until 


strikes the other stop on the bracket, and 


bh is again released. The leather washers 
c are pressed just hard enough between 
the friction surfaces to insure arm m 
being held against the stops with 
sufficient force to keep the friction 
band clear of a The bolts f draw 


ing the plates d and e together, are tapped 
I 


into d, are provided with nuts as shown, 


and are readily adjusted so that the proper 


pressure will be put, by means of the 
springs, upon the leather washers. Bolt ] 
is also easily adjusted for giving Db the 


desired grip on a 
The block h in the slot at the front of 
plate ¢ is shifted to vary the stroke of the 


refore to change the feed 


feed rack and th 
by means of a hand screw, which 1s clearly 
shown in‘the half-tone 


‘ 





FRICTION 


It will be noticed that in the line en 
graving the friction device is shown with 
a gear segment on the periphery of the 
front plate. This segment is used, how 


ever, only when the planer is equipped 


with a side head, the latter then having 
a feed entirely independent of the feed of 
the head on the cross rail 

While the half-tone 


represents, as stated 





machine, a number 
on very 


Slotting Attachment for the Miller. 
the 
+] 


ment m: bv the ¢ 


preparing 


description of 
‘incinnati 


ic] 


hine Company, which illustra 


Milling M: 
tion appeared at page 69, we have received 


mpany named blueprints which 
fully 


from the c 


onstruction more From 


ve made the accompanying en 








of 


similar lines, 


he 
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Engineering Reminiscences—Il. 


BY CHARLES T. PORTER 
[Copyright, 1 
OF rut 


CHINI 


DESCRIPTION STONE-CUTTING 


seen that machine was 


Massive lil onstructl Th < re 


quired on 300 rota 


2 ‘ 
tions of t] minute—at which 


This 


first employment of high speed 


[ had determined t was my 


The machine contained six hammers, 

















p~- 





f a 4 
Attachment 








which show the attachment in 
Phe 


upon them explain them 


gravings, 


elevation and section drawings with 


the inscriptions 


] 
Scives. 


a Chicago machine 
of 


\ steam hammer in 


works was recently stopped by order 


the chief of police. The noise and gar of 
it were interfering with the recovery of a 
typhoid fever patient in the neighborhood, 
a girl fifteen years old. 





Clapper Box 
Swings on this Pin 





TTING ATTACHMENT FOR CINCINNATI 


s wide and weighing about 
suspended 


this 


nds, which ran in a 
The 
wrought-iron 
pro) 
\t 


reduced to 5 
to I 


oO pol 
member of frame 
bar 6 
the 


this 


frame front 


was a inches square, 


ection on lower side, as 


with a 


shown the ends bar was first 


inches square, the corners 


rounded inch radius, and mortised 


thick, 
Be 


yond these side bars the bar was turned 


into cast-iron side bars 4 inches 


one of which is shown in the sketch. 
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down to journals 3 inches in diameter 


he 


which turned in the heads of large 


of 


screws, 


me which is represented Beyond 


do 


1 
ends 


these journals it was turned 


inches diameter, and the 


These projections extended through 


in the main framing, and nuts on the 


provided with 1andles 


ng 


, . 
o be bound fast in it 


when that was determined 


The 


faces 


hammers had two faces; the upper 


struck on this 6-inch square bar, the 






































MILLER, 


] . 
ower! 


tool-holders 


10n 


facc s struck 
The ( MOL i Iders 


wn 


held 
the 
rocked down 
At the 


cross 


were 


in in the ner she At 


posit 


extreme back 


upon a 


ward 


front they ros¢ 6-inch 


against the 
bar. They were made with a heavy hook 


at the back, which prevented them from 


than the 


his 
Between the 6-inch cross-bar and 


farther 
of 


coming forward projec- 


tion at the bottom cross-bar 


mitted. 


per 





2. 
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the tool-holders and the hammer faces I 


introduced a piece of doubl 





ing, which deadened the f 








A stone-cutter always uses a wooden mal 
let to drive 1 droves 
because the ni Sa 
desintegratin stone, which 
the stone-cut lg e stone 

It seems to p min the body 
of the stone to a depth of perhaps '4 in 

and, however well the surface of the ston 


may appear when it is finished, after a 
while the outside will flak ff to 
depth to which these vibratiot1 have ex 
tended. This leather buffer served 
purpose of the wooden mallet, completely 
avoiding this difficulty. Incidentally also 
it made the building habitable, by trans 
forming the blow into a heavy thud, whic 
at the rate of 1,800 blows per minute from 
the six hammers was itself quite important 
to be done. 

The large screws On each ide of the 
machine at the front were provided at the 
top with long nuts combined with worm 
wheels. A shaft carrying two worms en 
gaging with these wheels extended across 
the top of the machine, so that the nuts 
were rotated identically, and the front of 
the suspended frame was raised or low 
ered as the thickness of the stone or 
depth of the cut required. The machine 
could cut stone from the thinnest ashlar up 
to a thickness of about 3 feet. The ham 
mers ran on rollers as shown. At the back 
the frame and hammers were carried on 
similar rollers on the same shaft. This 
shaft also ended in square heads of screws, 
and by a mechanism similar to that al 
ready described the back of the fram 
could be elevated or depressed to the hight 


required and set at any desired ang 


The six tool-holders were made in the 
following manner: I got from England a 
bar of steel long enough to make them all 


This was planed into the form shown in 


the section, and the sockets for the shanks 
of the tools were finished to an equal 
depth and perfectly in line, It was t 
parted, and the ends of each finished 
slotting maching 

Che blows struck by the Y were 
very effective The cams had tl mw ot 
I inches, but they threw ( met 
b ck g ns springs I inci s 1 
ther, making their fall 2 ches This | 
ascertained by holding a piece of tl 
board edgeways between the upper end of 


a hammer and the cross-bar at the bac! 


when the hammer crushed it up to this 
hight 

We ver ran over the e with the 
points but once. They le everything 
before them fly. On the other hand, the 
droves merely dusted the urface, to take 
out the marks of the tooth-chisels All 


surplus force in the blow was received on 
the 6-inch cross-bar. The tools stood mo 
tionless unless pushed back by the stone, 
when they received a sufficient portion of 
the blow to drive them forward to their 
position, 
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The was carried on the first 
season under the management of Mr. John 
McClave, a stone-cutter, and the 
second season under the management of 
the firm of Brown & Young, stone-cutters. 
Mr. Hugh Young, of this firm, has since 
been very prominent in the business. 

We were much elated over the success 
of this machine in practical operation, and 
plans were made for enlarging the busi- 
ness, I completed the drawings for an 
additional machine, wide enough to take in 
platforms. But laid schemes 0’ 


mice an’ men, the poet tells us, 


business 


master 


the best 


“Gang aft agley, and gi’e us naught but 
grief and pain, for promis’d joy.” 


Our plans were suddenly ruined. A 
change in the method of facing ashlar 
was introduced and soon became univer- 
sally adopted. Instead of being faced by 
hand, it began to be sawn out of large 
blocks. I have since wondered why this 
had not been done long before. Blocks of 
marble had been sawn by gang-saws into 
slabs no one knows how long, and all that 
had to be done was to apply the same sys- 
tem to blocks of building stone. It 
found to cost no more to saw ashlar than 
it had done to split it out at the quarry. 
All the cost of facing and much stone were 
saved. Our stone-cutting machine became 
useless, and | that 
ments were not confined to the legal pro- 


was 


learned disappoint- 


fession. 





Improved Feed Gear for Milling Machines. 

The accompanying engraving illustrates 
an improved feed gear used by the Garvin 
Machine Company, of New York, on their 
milling machines, 

The idea in this gear box is to separate 
the gears into two sets and compound the 
ratio, This plan greatly the 
number of changes for a given number of 
gears, and also makes it possible to obtain 


increases 


a much wider range of feeds than could 
be obtained with a simple set of gears. 

In this device the power is transmitted 
by chain from the spindle to the sprocket 
on the outside of the box. The sprocket 
is clutched, as shown, to the spur gear at 
the left and drives through this and the 
mating gear above the three upper left- 
the 
being keyed fast to the shaft on which 


hand gears inside box, these gears 


they are carried. These gears drive the 
three gears in line below, which are loose 
on their shaft and fitted with a sliding 
The shaft 
is continuous, and the three gears on the 


spring key, as shown. lower 


right are keyed fast. The upper shaft is 
in two parts, the upper gears on the right 
being loose on their shaft, which is sepa- 
the the left. 
gears are also fitted with a sliding spring 


rate from shaft on These 


key. Motion is thus transmitted from the 
upper to the lower gears on the left, and 
thence across and from the lower gears 
on the right to the upper gears on the 
right, and then by the bevel gears and the 


AMERICAN MACHINIST 
feed shaft to the knee of the milling ma- 
chine. 

It will be seen that for any one position 
of the left-hand key, for instance, there 
are three changes of the right-hand key, 
and any combination of positions of the 
two keys can be made, giving a total of 
nine changes. ‘The gears on the outside 
of the box are reversible, which doubles 
the number of changes, making eighteen 
in all. The gears are all hardened steel 
and run in an oil bath. 

Each sliding key is connected with a 
lever provided with a _ notched sector. 
These notches are numbered, and a table 
at the side shows the combinations giving 


certain feeds. Before a change can be 


_Chain Tightener 


Locking Lever 


Reversable Gears 
{ 
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A Forty-four-Foot Pit Lathe.* 
BY JOHN M. BARNAY. 

The machine here described de- 
signed to meet the demands of an estab- 
lishment manufacturing the heaviest type 
of electrical machinery. The ever-increas- 
ing dimensions of this class of machinery 
make it particularly desirable that the ex- 
isting heavy machine tools should be ca- 
pable of extension of capacity with a view 
to probable future requirements, and that 
a pit lathe is peculiarly adapted to such 
extension will, doubtless, be readily ad- 


was 


mitted. 

The face-plate of this machine measures 
30 feet in diameter, and the present di- 
mensions of the pit will admit of swing- 





\O 





: Sliding Key 


Sprocket f index Lever 
il - 





Coupling 





IMPROVED 


made the locking lever must be raised, and 
this automatically unclutches the sprocket 
from the gear at its side and the gears 
are stopped while the keys are shifted; the 
machine, however, keeps on running, By 
thus unclutching the sprocket, unnecessary 
wear of the key and keyways in making 
changes is prevented. The spring key ena- 
bles changes to be made instantly without 
feeling for the keyways in the gears. 
The driving chain is kept taut by ad 
justing the box by the set 
at the top. The box itself is placed inside 
the column of the machine; the operating 


screw shown 


handles are on the outside and within con- 
venient reach of the operator on the right- 
hand side of the machine. 


FEED GEAR FOR MILLING 


l 


a 
| ersal Fcved Shaft 


~ 
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MACHINES. 


ing 44 feet on centers, with a maximum 
width of 12 feet. The large face-plate is 
built up of twelve The rim 
is of box section, the ends of the rim in 
section being finished to make the 


segments. 


each 
joint, and the segments being held to- 
gether at the rim by body-bound bolts. 
The arms slotted for bolts, and the 
space between segments is also shaped to 


are 


receive the usual square-headed bolts, as 
the inner end of each segment is fastened 
to the smaller face-plate by several body- 
bound bolts. 

The smaller face-plate is cast in one 
with the forward section of the spindle. 

*Presented at the New York meeting of the 
American Society of Mechanical Engineers. 
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The spindle rotates in a babbittel bear- 
nig measuring 48 inches diameter by 68 
inches long, the dimensions of the rear 
bearing being 22 inches diameter by 28 
inches long. It is calculated that the pres- 
sure on the main bearing will, at times, 
attain a per 
square inch. 

Teeth were cast into the periphery of 


maximum of pounds 


125 


AMERICAN MACHINIST 

is provided with a geared sleeve connected 
train of back 
independent motor; the whole being self- 
contained and constituting a portable bor- 
ing and facing tool. 


to a gears driven by an 


An approximation of the total amount 
the 
this machine places the weight at 480,000 
pounds, of which the spindle and two face- 


of cast-iron used in construction of 











FIG. I. TURNING 
the 12-foot face-plate for the purpose of 
driving same while turning up the spin- 
dle bearing, which operation is illustrated 
in Fig. 1. 
by this method, the segments of the large 
face-plate were bolted on, the spindle as- 
sembled on the headstock, and the peri- 
phery of the 30-foot face-plate turned off, 
with the spindle in its own bearing. 

A feature of interest in connection with 


After the spindle was finished 


this machine is the method of drive adopt- 
roller, 18 
compressed 


ed, which is a friction inches 


diameter, 
while the rim of the large face-plate, 15 


made of paper, 
inches wide, affords the necessary contact 
surface for driving. Power is supplied 
by a 75 horse-power motor, quadruple 
geared, the use of the multiple voltage 
systein giving the machine a range cover- 
from feet to the 
present capacity, though the gear train is 


ing all diameters Six 
designed to admit of two changes of back 
gear in addition. 

The tool 
Massive cast-iron columns resting on the 


carriages are supported on 
bottom of the pit, and the feed mechanism 
is driven by an independent motor prop- 
erly back geared. By the use of the mul- 
tiple voltage controller and a device called 
a feed regulator, any rate of feed from 
3-64 inch to 234 inches per minute can be 
had without a change of back gears. 
There was also designed for this machine 
an outboard bearing to support the outer 
end of mandrels and boring bars, which 
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this pressure, so that the forward part of 
the headstock 


square feet. 


alone covers an area of 68 


The masonry foundation con 
Portland ce 


sists of a layer of the best 


ment grouting on top, followed by a 5 


foot layer of vitrified brick, which in turn 
the 


laid in 


best 


first 


rests on a massive column of 


grade of pressed brick, all 
Portland cement 
assembled pit lathe 


roller 


' 
quality 
shows the 


the friction 


Fig. 2 
driven by while taking 
a heavy facing cut, on which occasion four 
tools were employed The picture also 
shows the driving motor with its train of 
gears and the mechanism employed for 
adjusting the pressure on the friction 
roller. 

For the illustrations in this paper the 
writer is Messrs 


Cooper, of the Bullock Electric Company 


indebted to Loose and 


In addition to the above, which com 


prises the entire paper as presented to the 


Society, we present a plan, elevation and 
vertical section of the lathe, with addi 
tional particulars concerning it furnished 


us by the author of the paper: 


1 


Large machine tools are usually capable 


oft extension, but as we extend the ca 


the 


It in som Way, 


pacity of usually weaken 


that when extended 


to the limit of capacity, to take in, say, 


the heaviest kind of work, it is structurally 


least fitted tor that class of work This 


extensible side 


Ils whose 


applies to planers with 


and to boring mi extension 


posts, 








; 


; 





FIG. 2. 
plates together weigh about 155,000 
pounds 
As would be expected in this class of 


tool, the center of gravity of the ro- 


tating parts lies very close to the edge of 
the pit; hence the matter of a substantial 
foundation became one of considerable im 
portance, and to meet the severe require- 
the design of the headstock 


ments pro 


vides a large area for the distribution of 


A FACING CUT 


is effected in a similar manner It does 
not apply to pit lathes, as with this class 
of machines the dimensions of the pit 
alone limit the work that can be handled 
by them, There are other advantages in 
favor of the pit lath The number of 
cutting tools that may be employed at any 
one time is practically unlimited. This 
can be said of no other form of boring 
and turning machine, and therefore it 





places the pit lathe in the direct line of 


as regards multiplicity of cut- 
Reaction of the cutting tools 


progress 
ting tools. 
upon their 
strain to the structural mechanism of the 


carriages does not add any 


pit lathe proper, as the carriages are sup 
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ported on independent bases with inde- 
pendent motor feeds. 

An important advantage with reference 
to electrical machinery, whose dimensions 
are almost invariably dimensions in a ver- 
tical plane, the pit lathe operates upon 
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castings in their natural positions. If a 
large armature yoke is bored in horizon- 
tal position and then erected, the diameter 
measured at different angles will be found 
to appreciably vary. Usually the vertical 
diameter will be considerably shorter than 
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FIG. 3. 


PLAN AND VERTICAL CROSS-SECTION OF 44-FOOT LATHE. 
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the horizontal, though the exact relation a hood containing the thrust plate and a sy the use oft controller alone we 


S57 oP OMPPRRE Seen 


a 


depends greatly on the design. To over-_ bath of oil, which is forced to pass through can get any cutting speed from 15 feet 


come this inequality in diameters it is here on the way back to the reservoir. on 44 feet diameter t 5 feet on 6 feet 





necessary, when using a vertical boring The spindle is cast in two pieces, the diameter by very close steps, so that the 
mill for such work, to erect large circular forward section being shaped to form the two chang: f back gears provided are 
; castings in their natural position first, care- smaller of the two face-plates, measuring useful mainly in maintaining the power of 
fully mark the exact length of a diameter 12 feet in diameter The smaller face- the motor at its highest The main driv 


on them at several different angles, and plate is heavily ribbed and flanged on the’ ing shaft provided with a spring regu 


S 


after the casting is placed on the table’ rear face to fit it for the attachment of lated friction disk, the function of which 
of the boring mill again measure the dis- the segments of the large face-plate. Aline- is to prevent the transference of backlash 
. tance between marks previously made, note ment of the center lines of front and rear in the gearing to the m n of the revoly 
the difference in length of diameters due bearings is secured by shoulder and coun- in 
to deflection, and restore the casting to its terbore at the joint of the two halves of A number f different to carriages 
original shape by means of jack-screws, spindle, the flange through which the tie have been built for tl pit lathe to suit 
wedges or the like. The pit lathe elimi- bolts are passed also serving as a thrust the large variety of work it is adapted for 
nates this difficulty entirely collar in one direction lhe design of the feed mechanism permit 


lesig 5 
The headstock of this lathe is cast in The large face-plate, 30 feet in diam- the independent movement of any of the 
: three or four carriages that may be mount 

1 ed on this bed at the ume time, both as 

regards rate and direction of feed Here 

igain the use of the multiple voltage con 

troller in connection wit] simple device 

originated by the builders, and named 

‘ feed reg é p ble to vary 

the rat t teed trom 1 tft cO «6Uwith 

out the LIS¢ ot ch ne geal The bed 


which carries these tool slides is mounted 




















upon a massive cast-iron column resting 
upon anchor plates at the bottom of the 
pit Phe ¢« mn ¢ noved about read 
ily 1 d i! 0] d \ ( incl I 
plate ¢ ( or may ) operated 
with the g in the reverse di- 
rection ¢ ( ( re ers¢ S ck of the cen 
ter hese ‘ r plate by the way, are 
i several feet longer than the width of the 
uae pit, the de w f w ( nply 
f built on top of them 
ij 


Still another boring and facin 


m 
—— 




















built to make it possible to bore and fac: 
iS simultaneously with the turning operations 

on large casting his boring rig is op 

7 erated through a driving sleeve which pet 
fo mits of the e of b g bars up to 22 

aaa inches diametet Phe gear} rain and driv 

ing motor are all m d upon the pedes 

t n a compact n ( making tl i 

portable boring and facing rig of general 

1 \ It would f rs be poor econ 

omy to use ch a large machine on work 

of small diameter, he the usefulne or 

‘ a boring rig like that above The weight 
ne j of the spindle with the two fac plates is 

A ' 155.000 pound 


FIG. 4. VERTICAL SECTION OF HEADSTOCK — 
The Export Trade in American Machinery. 


one piece and measures 13 feet long by eter, is built up of twelve segments. Thess BY G. P. ALTENBERG 
12 feet wide at the base in front. It is are not webbed like the ordinary fact The questior fter ked, “Will the 


fitted with a front bearing measuring 48 plate, but designed with arms of channel European export trade in machine tool 
by 68 inch S and rear bea ing 22 by 28 section running t the rim which is of box igain 1 if M nportance 

inches. These bearings are lined with the section. the general effect being that of a It will i me case but the maller 
best brand of babbitt metal, well peened, flywheel of twelve sections with a joint hop reaped the greatest benefit 
bored and scraped to the spindle. Lubri- through the center of each arm. There is comparative me years ago, are doomed 
cant is supplied by a force pump connect but a short finished joint at the rim, the to disappointment if they expect to regain 
ed by suitable piping to the under side arms of adjoining segments being sepa ies Genie tee Chee Gh enaiieed 

of the main bearing as well as to the top” rated from that nt to the inner end by Several yeat go a great wave of p1 
and to the rear bearing. The base of the a space so shaped as to serve for a tee perity swept ver Continental Europe 
headstock being closed for reasons stated slot Numerous cored slots for bolts hav« mething similar t that which this coun 
above, it is used as a reservoir for the also been provided. The inner ends of the try is now experiencing. European ma 


oil returning from the bearings, the oil arms are united into a web through which chinery builders were then not so numer 
being thus circulated indefinitely, Bolted pass the body-bound bolts that | 


1 
=] 


ofl tight to the end of the rear bearing is segments to the 12-foot face-p 
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English builders were tied with a 
nine months’ strike, hence practically out 
of the market. About this time European 
users of machinery, especially of machine 
tools and wood-working machinery, awoke 
to the realization of the great superiority 
of American machinery, in design, labor- 
saving features and quality of workman- 
ship. They discovered that they could 
greatly reduce shop costs by the introduc- 


up 


tion of American machinery and American 
methods. This resulted in dealers rush- 
ing to America in droves seeking agen- 
cies, many giving large stock orders for 
which then salable, 
causing the great boom in the export of 
our tools. Since that time general condi- 
tions in Europe have fallen off so that 


tools were readily 


there is less demand. 

The decrease in the exports of machine 
tools is universally attributed to the so- 
called hard times in Europe. The down- 
ward swing of the pendulum of pros- 
perity has had much to do with it, but 
another much 
or more to the shrinkage in the exports 


cause has contributed as 
of machine tools, and now threatens to 
further them. When European 


manufacturers found their trade slipping 


reduce 


away they promptly copied American de 
Many large European firms bought 
Amer 


signs. 
complete assortments of the best 
ican machine tools and wood-working ma 
chinery, took the machines apart, made 
working drawings and supplied the mar 
ket with a line of “American tools made 
in Europe.” While some put poor work- 
inanship into the tools and hide it with 
lots of “polish,” others do really good 
work. Many new firms have been formed 


to build tools and have erected substan 
tial Some of the large dealers, 
who had been making a specialty of the 


importation of American tools and who 


works. 


even now hold some of the best agencies, 
have erected their own works to supply, 
with tools of their own manufacture, that 
trade which they have heretofore supplied 
with American tools. Many dealers have 
otherwise allied themselves with local fac 
tories, either financially or by taking their 
selling agencies, because they are able to 
purchase home-made imitations much 
cheaper than they can buy the genuine 
article, besides saving freights and duty. 
The buyer is easily satisfied with the im- 
itation since he often prefers to encourage 
home industry. 

and sure 


but safe 


way of getting back the foreign trade and 


There is now one 
holding it against local imitators, who can 
never compete in design with the original 
American manufacturers, since by the time 
the copyist has his imitation on the mar- 
ket American manufacturer 
is bringing out an improved machine. 


the original 


To compete commercially American man 
ufacturers must select young men of abil- 
ity and unquestioned loyalty; give them 
a mechanical training; educate them in the 
art of selling their machinery and induce 
them to study foreign languages. Thus 
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fitted, send them abroad, establish them 
permanently in leading cities, and supply 
them with catalogs printed in the language 
of the country in which they expect to do 
business. The manufacturer is then in a 
position to transact his business with the 
customer direct, in the language of the 
buyer—an advantage which can be appre- 
ciated only by those who have been en- 
gaged in business abroad. If he follows 
the policy of selling through dealers, his 
representative on the ground knows whom 
to trust, where to place his goods and 
when to transfer his line to someone else. 
The representative can often accompany 
the dealer on visits to customers and se- 
cure which could not 
be obtained, as the foreign dealer is sel- 


orders otherwise 
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culable harm to the trade in general be 
cause European workmen either did not 
know how to operate them or were too 
prejudiced to do so properly. 

The day is past when America can con 
trol the machine-tool trade by writing let- 
ters in English, supplying English cata- 
logs and demanding payment in New York 
against arrival at that point. 

Properly handled in an up-to-date fash- 
ion the export trade will again reach or 
exceed its former volume. 





A New Radial Drill. 

The accompanying half-tone illustrates 
a radial drill which has recently been 
brought out by Roos & Mill, of Cincin- 
nati, Ohio. 
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dom so well informed as the trained spe 
cialist. 

In other cases where it is not possible 
to make the with 
dealers, the representative being on the 


desired arrangements 
ground, permanently established there, can 
do the business direct between the Amer 


the 


ican manufacturer and foreign con 
sumer. 

Concerns doing a large trade must also 
station with their representatives compe- 
tent experts to place leading machines in 
operation and teach the purchasers’ em- 
ployees how to operate them. For this 
service most purchasers will pay a fair 
Many American tools 


have proven useless, and have done incal- 


price. excellent 


DRILI 


The great depth of base and other main 
features are sufficiently indicated by the 
engraving, the particularly novel feature 
being the attachment of the brace shown 
at the top of the column, and by means 
of which added rigidity is secured. The 
arrangement of the driving pulleys is 
much the same as in an ordinary upright 
drill, the tight and loose pulleys on the 
lower shaft being arranged to be driven di- 
The 


spindle driving mechanism is so designed 


rect from a pulley on the line shaft. 


that, whatever the speed of the spindle, 
the shafts all relatively 
speed, which the makers believe is best 
as tending to reduce wear and noise. 
The spindle is back-geared direct from 


run ata slow 
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the spindle driving gear and has fifteen 
speeds (three for each step on the cone 
pulleys) ranging from 8 to 400 turns per 
minute. The high speed, the intermediate 
or the back gears can be thrown in when 
the machine is running, A sensitive fric- 
tion clutch is provided for instantly re- 
versing the spindle when tapping, and, 
after the tap has started to back out of 
the work, it can be quickly removed by 
running the spindle at high speed. 

Eight positive feeds are provided, these 
ranging from 0.005 to 0.059 inch per turn 
of spindle. Four of the feeds are obtained 
by turning a small hand wheel until a 
finger or pointer drops into a_ notch 
stamped with the desired feed. The other 
four feeds are obtained by moving a hand 
sleeve mounted on the worm shaft. The 
spindle is also provided with a safety and 
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An Electric Truck for Hauling Machine Tools. 

In view of our prediction made many years 
ago to the effect that automobile vehicles 
would eventually largely replace the horse 
in such trucking as is done in cities, we 
may on this account and for other reasons 
be pardoned for taking some satisfaction 
in their development. The electric trucks 
are not now uncommon in New York. We 
illustrate herewith the first one we know 
of to be used by a New York machinery 
firm 

The body of truck is 16 feet long by 5% 
feet wide. It is built on the Gibbs system 
of steel frame construction, with what is 
known as “Pedestal” running gear, instead 
of the “reach’”’ system heretofore used on 
electric vehicles. The “‘Pedestal’’ is a sin- 
gle steel casting fastened to I-beam body 
frame and has diagonal brace bars for sup- 


verse, the maximum speed of the truck be 
ing 5'4 miles per hour The battery has 
a radius of 25 miles on a single charge 

\n important and labor-saving device is 
the electric windlass which is placed for 
ward under the seat This is operated 
by an independent motor and controller, 
the power being derived from the storage 
battery. This apparatus will hoist 5 tons 
at the rate of 8 feet per minute, and has 
all safety appliances, including brake, 
ratchet pawl and reverse controller 

The truck was built for the Niles 
Bement-Pond Company by the Vehicle 
Equipment Company, of New York 


Echoes from the Oil Country. 

WHERE ARE THE LIMITS ? 

Mr. G. E 
“The Need of Practical and Theoretical 


Flanagan in his article, 





MACHINE TOOLS 








AN 


an automatic stop. The power feed can be 
thrown out instantly and the hand feed 
used. The spindle can be returned o1 
brought to the work quickly by means of 
the pilot wheel, this wheel having at the 
back a clutch which is engaged with the 
feed gear by pushing one of the han 
dles. 

The head is movable on the arm by 
means of a hand wheel and compound 
gearing engaging with a rack, and can be 
clamped at any point by a binding screw. 
The table is supported, as shown at the 
end, and can be swung around to clear 
the base. It has T-slots at top and sides, 
and a V-shaped groove for holding round 
work. The machine is conveniently op- 
erated as the hand wheels, levers and 
handles are all within easy reach of the 
operator. 
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ELECTRIC TRUCK FOR HAULING MACHINE TOOLS 


port The axles are placed Inlo 
of this pedestal and are free to move ver 


tically, but not laterally This overcomes 
the intricate mechanism resulting from 
split axles, differential gears, etc. The | 
beam steel frame relieves the vehicle body 


1 


1 and tendency to buckle, and 


of any strai 
at the same time affords substantial sup- 
port for suspending the battery and leaving 
the inside of the wagon body clear. The 
battery 1s made in sectional trays which 
slide out at either side. The power is fur- 
nished by two motors of General Electric 
make, operating independently on rear 
wheels. The tires are 6-inch solid rubber. 
The forward springs are full elliptic, the 
rear one-half elliptic. A double brake op- 
erates on the inside of the gear wheels, be- 
ing worked by foot pressure. The con- 
troller has four speeds ahead and two re- 


I's ng gives example from lis ex 
perience showing where the knowledge 
possessed was not broad enough | be 
ieve every practical man who has tried 
to acquire the theoretical part of his busi 
ness has had experiences that would make 


fitting contrasts to the ones he mentioned 


ntra t 
has designed a machine 
that is, by “guessing” at 
the first time according to his best 
judgment and previous experience and 
then enlarging the weak places that art 
revealed by the work—is often surprised 
to find how much larger he guesses than 
theoretical sizes, even on parts that do not 
stand after all 

I find it among the hardest problems | 
I get to do, to try to explain to some prac 
tical workers some truth of natural phil 


osophy, true in the abstract but never 














found in practice except with many modi- 
fying conditions 
[ can recall how as a green boy I puz 


zled for hours trying to reconcile some of 


these statements, and would be very 
well pleased if I could always feel sure 
that I have all the factors in their places 
and their proper values assigned, even to- 
day, when I attack a new proposition. 

To illustrate how it often goes with 
one trying to get self-education, I will try 
to tell some of my trouble with horse 
power 

As I worked in a steam-engine shop 
when first going at practical work, I soon 
became interested in the work an engine 
would do and learned that horse-power 
was the standard used to measure this 
work. I was told that it was equal to 
33,000 pounds raised one foot in a minute, 
or one pound raised 33,000 feet a minute, 
or any combination that would make 33, 
000 foot-pounds a minute. I was even 
shown a rule in a book that amounted 
to the same thing and all the machinists 
that seemed to know anything about it 
aid it was so. 

It was surely presumption in a green- 
horn to question it, yet I had seen a state- 
ment in a little old natural philosophy in 
regard to resistance increasing as the 
square of the velocity and somehow that 
seemed to keep me from swallowing the 
horse-power rule, for my conception of 
that rule was that the engine (the size 
we were building) could move 15 pounds 
weight 33,000 feet a minute with the same 
ease that it could move 33,000 pounds 
weight 15 feet in the same time and thus 
it was called a 15 horse-power engine, It 
took me a long time to find out that the 
pounds referred to in that rule were 
pounds of resistance and might be caused 
by very small weights if moved fast 
enough. 

That there are some who still hold to 
my original errors I well know from ex- 
periences in running high-speed machine 
ry, and I believe that the makers of some 
of the machines use the rule that way in 
telling customers the power necessary to 
run them. 

[ do not think that they are altogether 
to blame if they do take a wrong view of 
the matter, as some of the books are not 
as clear as they might be; for instance, I 
have one before me now (and it is now a 
very practical and useful book, too) which 


says “Work is the overcoming of resist- 


ance through a distance.” Further along 


it explains thus: “If a body is lifted, the 
resistance is the weight or the overcoming 
of the attraction of gravity, the work done 
being the weight in pounds multiplied by 
the hight of the lift in feet,” and “One 
horse-power is 550 foot-pounds of work 
in one second, or 33,000 foot pounds in one 
minute.” 

If I blindly followed this, where would 
I be? 

I now say: If a body is lifted, the work 
is the weight of the body and the weight 
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of the appliances used to lift it plus the 
resistance in pounds due to friction and 
air resistance due to speed (if moved in 
the air); this total multiplied by the dis- 
tance moved in feet will get one within 
safer guessing distance as to what sized 
motor to use. 

As these “‘practical’’ questions come up, 
they sometimes put us in the position of 
the small boy and the professor: 

The boy gave the professor a problem. 
“This bag weighs 2 pounds, this old cat 
weighs 6% pounds (he drops the cat into 
the bag); each of these three kittens 
weighs 34 pound (he drops the kittens 
into the bag). Now how much weight 
have I here?” ‘‘That’s easy, Sonny; you 
have just 1034 pounds.” “Bet you're 
wrong?” 

On careful investigation it was found 
that the bag and contents weighed 29 
pounds: not because the boy had not cor- 
rectly stated the weights of the bag, cat 
and kittens, but because there was another 
cat and a pair of skates and some marbles 
and a ball of twine and a speller and an 
apple and a pair of mittens and a few 
other boyish treasures also in the bag 
After figuring to the best of my ability, I 
have often found a few unexpected extras. 
Had the professor known there were other 
things in the bag, he could have at least 
“ouessed” a little above his calculated 
answer, and had the boy wished to edu- 
cate the professor as to the weights of 
various bags and contents, he would have 
done well to at least have hinted at the 
information that a great many unmen- 
tioned things were likely to be found in 
them. 

“T was reading about a fellow who was 
trying to tell that it doesn’t make any 
difference how long a bearing is made, the 
friction will be the same. Do you think 
he was ever inside of a machine shop or 
had any knowledge of what he was talk 
ing about?” It was a young man learning 
the machinist trade that asked me this, 
and I had to admit that if he had machine 
shop grease on his nose it was not the 
experience he got with the grease that 
made him write that, but something he 
had read somewhere in a book and possi 
bly misinterpreted, 

What practical man would look for a 
bearing 50 feet long and carrying a pound 
to the foot to run as easy as two each 6 
inches long of the same diameter and 
carrying the same weight of 50 pounds? 

“Tf you fellows could make it straight 
and true, it would—it would have to,” one 
technical man said 

Yes, if you can do away with attraction 
and heat and adhesion and a few more 
things that, like the ghost, “won't down,” 
then it might have a chance, but in our 
shop these things are always interfering. 

I study the laws of falling bodies and 
get some wonderful results. While I am 
wrestling with the third or fourth deci- 
mal point I am wondering what the an- 
swer really is. If someone dropped a 





round piece of lead from a balloon two 
miles high, how fast would it be going 
when it struck? How far would it fall 
before the resistance of the air balanced 
the acceleration due to gravity? 

Believing that this is an age of progress, 
and that the great schools and colleges 
are trying to do their best, I feel like 
adding my small effort to help them along, 
and would suggest that they include a 
course on limitations in order to give a 
beginner a chance to guess a little nearer 
where a rule is and where it is not true 

As I understand it, these things are of 
course figured out for the one force alone 
that is under consideration, and to get 
the true result all the forces that operate 
to affect the problem in any way have to 
be considered, and the resultant will be 
the way the thing will really work. 

As these various forces are often quite 
obscure, and often known only by the 
results not being as calculated, they very 
frequently give rise to differences between 
the figuring of the technical man who is 
without practical experience and_ the 
“ouessing’ of the practical man who has 
not knowledge enough to figure. 

I have heard that there are places where 
education is considered to be the accu- 
mulation of knowledge in the abstract, 
and that its practical application is not 
for a gentleman, that to aim to get an 
education for the sake of earning a better 
or an easier living is degrading, that the 
truly educated are those who know how 
to talk of matters that the ordinary mor 
tal knows nothing of and cares less for. 

“That man has the largest amount of 
useless knowledge of any man I ever met, 
and he isn’t worth a cent to anyone,” was 
the way one employer described one /iigh- 
ly educated man. This I do not think is 
at all the position of the teachers in theo- 
ry, but in practice it often seems to be. 

I am very much interested in the work 
of thecorrespondence schools,and I believe 
they come closer in touch with the work- 
man than any other source of such knowl- 
edge; yet even with them the limits of 
application are often ignored. Many a 
man gets discouraged trying to plod along 
nights after a hard ‘ay’s work to find his 
work criticised because of lack of accura 
cy in the result amounting to perhaps a 
small fraction of one per cent., where he 
knows that a variation of 10 per cent. in 
working conditions is the regular thing, 
and this with no hint given of the differ- 
ence between the theoretical and the ac 
tual. 

It may be said that his experience sup- 
plies the latter knowledge, Yes, that 1s 
true in the case where he has had experi 
ence. It also makes him afraid to trust his 
calculated conclusions in places where he 
has not had experience 

Once, owing to the defective working of 
a machine, it was being gone over very 
carefully. In the course of the investiga- 
tion it was believed that the trouble was 
caused by a valve. An attempt was made 
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to figure out the best size for this valve, The Weight of Solids of Revolution. til it will stand indifferently in any posi 
# it being a matter of importance that it be BY GEORGE F. SUMMERS tion 
s kept as small as it well could be, as the At page 1538, Vol. 25, is described a The axis of the generating surface must 
i space was limited, while at the same time method for finding the weight of a casting. pass through the needle. Both pasteboards 
f it was wanted large enough to get proper The following description concerns a_ should be cut from the same sheet to 1 
oy working. Yankee “contraption” that performs such sure uniformity in thickness, but the size 
r All the conditions were given to an ex computations automatically: of b may always remain the same for any 
z pert to figure. This man was educated Fig. 2 shows a generating section of materia] and scales 
a in the universities of Germany and could any solid of revolution cut out of thick Fig. 3 shows the generating surface for 
make drawings that it was a pleasure to pasteboard; a pine stick 1-16x'4x20 inches, a 12-inch steel armor piercing projectile. 
i see. He could figure with rapidity and hung on a needle driven into the wall, and The actual weight was 898 pounds; thx 
: accuracy. Given the proper statement of a a second piece of pasteboard, of known scales show 899 pounds 
problem, I had absolute confidence in his size, balancing the first The piece of pasteboard mmm _ has 
ability to solve it. The distance a Db = 0.12 inches, there nothing to do with the projectile, but was 
When he returned the answer as to the fore we know that the casting will weigh left on to run the stick through. As it 
size of that valve, I found that it would 612 pounds symmetrical, it does not affect the weig! 
do anywhere from 15¢ to 4% inches in Should the draftsman be required to ing. The drawing may be made to any 
diameter, but nowhere among his knowl- produce a car wheel that, after subtract convenient scal 
edge had he anything to show which size¢ : 
was the best one \ ; ‘ 
Surely in this man’s years of education | Cc.) | . | 
a little time spent in giving him a knowl 7 ST <7 | — 
edge of the limits of application of his 
theoretical learning would not have been a 6.$2 ' 
wasted. Even if he could not know just FIG. 1 
where the limits were; if he knew they 
were there, and were always there, it y 
would be of benefit in putting him in wher 
closer sympathy with the man who knew 
by painful experience much about the lo : 
cation of these limits, although lacking in 
the theoretical learning ._m . : 
On an occasion when it was necessary 
to know the power consumed by a certain 
machine in order to give an estimate to FIG 
furnish a new outfit to run a plant, a | 
graduate of an “Institute of Technology” | | 
produced figures that the practical man at a, \* = ie — 
once “sat down” on, although upheld by 1] dy ! 
calculus, etc. After quite a time spent in 
rether crude demonstration the practical 
man was able to show that his view of the m i r| 
matter was the right one 
During the whole controversy the tech =|. nis 
nical man seemed to think that the elu s ; 
‘ . . : ( Equivalent to 899 Ibs. 
cidation of some rule was of much more \ 5 ’ Ma 
" importance than to know just how the z 
thing would actually work; yet this was 3 
a matter in which a mistake in practice a FIG. 3 
meant quite a loss to the company he was 3 
working for 3 
’ If these were isolated instances, it would 
be of no moment, but my experience and ALES FOR FINDING THE WEIGHT OF SOLIDS OF REVOLUTION 
the testimony of others would lead me to 
think that they are not, and that either ing brackets, letters, etc., would weigh 600 Che size of b for the projectile deter 
the teachers are ignorant in regard to the pounds, he can set b six inches from a and mined as follows, the drawing of the pre 
limits or underrate their importance. then trim down his section until it bal jectile being one-third siz 
Particularly where the teaching is in ances a= “ actual = ”“ measured with 
tended for men who are hard at work at De I a one-third scale. 
the practice do I think the matter of limits se = 2amn mM 282 
should be always kept in view; and to ex ml wt. in Ibs. of one cubic inch of mat F , , 
pect a man to figure to the third point of rial. 2mmn 2X 1X .283 & 
decimals in questions where an error in N th, corresponding to one pi und, 18.75 = 5 & 33 measured with 
tens or hundreds place would not matter, on arm a the one-third scale 
looks like making a man do his work to Fig. 2 shows an enlarged detail of the —_—— 
thousandths where a “scant sixty-fourth” bearing of the pine stick. It consists of a In 1902 the Baldwin Locomotive W 
is plenty close enough because “a man_ very fine cambric needle, a tiny glass head completed 1,520 | motive valued 
should learn to do his work right.” for the bearing, and three more for wash $20,000,000. Ninety-nine locomotives were 
So he should ers. The scales are so delicate that I-100 exported, the largest number going to 
I have so much to learn that I want it inch movement of the pasteboard b makes West Australi The number of locomo 
filtered from dirt and boiled down all that a movement of 1-16 inch at s, Fig. 3. The tives did not exceed the record, but t 


} 


is safe W. Ospornt stick is balanced by whittling the ends un value was considerably higher 
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Some Points in Spiral and Worm Gears Learned 
in a Machine Shop—The Nature of 
Worm Thread Contact.* 

BY OSCAR J. BEALE. 

I purpose to state some points regarding 
the nature of the contact between a worm 
thread and a tooth of a worm wheel, when 
the axes are at right angles. In my opin- 
ion and in the opinion of several other 
men, these points have now been ascer 
tained definitely by direct observation with 
the help of accurate models 

A great number of facts can be learned 
by reasoning from facts previously known, 
and so much reliance is placed upon mathe- 
matical reasoning that the saying “‘mathe- 
matical precision” is not uncommon. But, 
some facts are so connected with things 
that are twisted that what seems mathe- 
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Mr. Grant has studied deeply into the 


niathematics of gearing and he has manu- 
factured gears. On this subject I regard 
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that I must base it upon original investiga- 
tion with models so exact that the ob 
served results will be believed, even though 
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FIG. 3. A MATING WORM 




















FIG. I. A MATING WORM AND WORM WHEEL FIG. 2. 


matical exactness to One man appears the 
merest guesswork to another. 

In the seven-tooth worm wheel, Fig. 1, 
a tooth twists more than half around the 
wheel, in order to run with the forty-three 
thread worm, Fig. 2. Before Mr. Geo. B 
Grant expressed a doubt as to the nature 
of worm-thread and gear-tooth contact, | 
had supposed that it is along a continuous 
line more or less curved, somewhat like the 
contact lines between the teeth of a rack 
and gear, which are continuous though not 
curved 

In his ‘‘Treatise on Gears,” section 114, 
Mr. Grant says: “The nature of the con 
tact between the worm and the concaved 
worm gear has not yet been definitely de 
termined, but there is no reason to suppose 
that it is different from that between plain 
spiral teeth, a point of contact on the nor 
mal spiral, but it is probably continuous.’ 
In section 104 he says: ‘“‘The action be 
tween spiral teeth is not upon the axial 
section, and it is not that of a rack and 
gear, but when there is any action at all 
it is upon the normal spiral section.” 

*Previous articles on this subject by Mr. 
Reale may be found at pages 554 and 591, 


Vol. 22. The present article is, however, com- 
plete in itself.—Ed. 


AND WORM WHEEL. FIG. 4. 


they conflict with what were thought to be 
mathematical deductions 

A fair construction of what Mr. Grant 
has written on this subject is that he is 
expressing merely a theory. In the AMER 
ICAN MacuHtinist for May 19, 1888, he 
speaks of the need of models to determine 
the contact definitely 

For models I have selected a form of 
worm shown in Fig. 3, and a worm wheel, 
Fig. 4. When the worm wheel came from 
the hobbing machine, it looked like Fig. 5 
in which the grooves A and L, at the end: 
of the spaces, are useless so far as any act 
ing contacts between the worm thread and 
the wheel teeth are concerned. The acting 
contacts upon the worm-wheel teeth must 
be between J and J In order to look 
through between the teeth and the thread, 
when the wheel and the worm are together, 
as in Fig. 6, the ends K and L (Fig. 5) 




















FIG. 5. WORM WHEEL OF FIG, 4 AS IT 
CAME FROM THE HOBBING MACHINE 


him as one of the foremost authorities of 
his time, and before going into print with 
an opinion different from his, I have felt 





FIG. 6. WORM AND WHEEL IN 
CONTACT, 


have been cut off. In cutting, the work 
man was guided somewhat by the outline 
indicated between the acting surface and 
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the endings of the grooves, thus practically 
leaving all the contact possible 
the two members. The distance between 
the outer corners of a tooth IV and X, Fig 


4, is more than four inches, 


between 


while the 
breadth of the wheel at the roots of the 
teeth is hardly three inches, and the wheel 
is thus rather odd-looking 

In order to smooth off the hobbly places 
on the worm-wheel teeth, a hob, Figs. 7 
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has turned a piece in a lathe, he does not 
believe that the piece runs true until he 
has tried it himself. 

One proof, in determining the nature of 
the contact, rests upon this as a self-evident 


When any 


by moving any piece over the surface, the 


truth: surface has been wiped 
contact of the piece upon the surface must 


have been along a line; there may have 


been ; 


contact wider than a line, but it 





FIG. 7 THE FILE-HOB FIG. 8 


and 8, was made. The cutting edges of 
this hob are the corners of the lands be 


} 


tween fine grooves in the sides of the 


thread and also in the outer part of the 
The hob is a sort of file. After 


using this file hob, the teeth of the wheel 


thread 


were accurately finished to run with the 
worm, as in Fig. 6 

As it is quite important to have the 
worm run true, the arbor in the worm was 
tried the last thing before beginning to 
thread. It may not be sufficient to know 
that the 
forced into the hole because it may be 


arbor runs true before being 


crooked after being forced in. 

















FIG. 9 EQUAI AXIAL PITCHES 


The worm and wheel ran together with 


very little backlash. Four men, besides 
myself, examined these models to learn the 
nature of the contact between the thread 
and the teeth. 


in the running of machines and believe in 


These men are experienced 


looking for the indications of trouble rath- 
er than in waiting until trouble actually 


comes. One of them says that when he 


must have been, at least, the equivalent 
of a line, Upon covering one member, in 
Fig. 6, with coloring or “bluing’ and ro 
tating the two members in mesh, the rub 
bing off of the bluing determined that the 
contact between a tooth and a thread is 
along a line 

Another proof consists in bluing on 
member and pressing the two members to 
gether; the blued member leaves a streak 
upon the other, proving a line contact. 

We can also see evidences of line con 
When the two 
brought together, there ap 


tact by direct observation 
members are 
pears to be a contact at a and another at b, 
Fig. 6, and there are corresponding con 
tacts at the opposite side of the wheel 
A contact can also be seen at near the mid 
dle of a tooth, A machinist would regard 
this as a sufficient evidence of a line con 
tact, though it may be said that it is not 
absolute proof 

I should say that the proof with bluing 
is absolute 
The four men and myself took a suffi 


We were 


forced to conclude, from direct investiga 


cient time examining the models 
ion, not depending upon any previousl; 
known principle of gearing, that the con 
tact between a worm thread and a tooth 
of a worm wiieel is along a line. 

In the case of Fig. 6, some of the lines 
of contact are about four inches long 
When the worm 
with the worm, Fig. 2, 


wheel, Fig. 1, meshes 


a contact line does 
not extend along an entire tooth face, as 
it does in Fig. 6, because in Fig. 1 a tooth 


soon twists away from the worm But, 


while the contact of Fig. 1 is not long, 
there are always about five teeth in action, 
and there are also five different lines of 
acting tooth 


contact—one upon every 


It may be interesting to note that while 
they look quite different from each other, 
yet the circular pitch of Fig, 1 is the same 


as that of Fig. 4, as indicated by Fig. 9, 


in which the scale shows the axial thread 
pitch of the respective worms to be the 


It will be 


the axes are at right angles, the thread 
} 


same remembered that when 
pitch of a worm is the same as the circular 
pitch of its engaging wheel 

An investigation with models has the 
advantage that they can be re-examined, if 
anyone should think it worth while. The 
article can be 
seen at the Brown & Sharpe Manufactur 


models illustrated in this 


ing Company's works 


A Mad Metric Medley.* 


The metrical muddle from over the puddle 
Once again has invaded our shore 

Its advocates muster, embellish and lustre 
Its virtues—a thousand or more 

“In deep calculations, all former vexations 
Its advent will surely dispel.” 

“By working in decimals, minute infinitesimals 
Will yield to the savant as well.” 


The men who use gages may still earn their 
wages, 
These metrical meteors say 
A brass plate securing with solder induring, 
To hide the old values away, 
Will bear new inscriptions; ‘twill beat the 
kgyptians 
Who fostered their mummies with care 
For “twenty-five, point, four’ will certainly 
mean more 
To them—than a plain inch would dare! 


‘Brown & Sharpe” and “Old Starrett,’ look 
round in your garret 
There soon will be business to do 
Ilow many micrometers, 
eters 
Would you undertake to renew? 
You surely could patch it by adding a ratchet, 
Lock, stock, screw and barrel to “Mike”! 
And no competition will hinder your migsion 
I'll send you a score if you like. 


scales and odom 


One night, at our table, a bright man and able 
Discussed this whole question with me, 
O’er a gentle libation of mild stimulation, 
In shape of two fingers of tea 
Says he: “By my reason, this whole thing is 
treason 
As any good man ought to know 
And passing ‘French measures’ is one of the 
pleasures 
The Senate should strive to forego.” 
We argued profoundly; I twitted him roundly ; 
My good name he sought to decry 
When a sudden eviction concluded the fric 
tion 
We speak not now when we pass by! 


Now, some men move slowly, their 
centered wholly 
On that which seems best for to-day: 
While some lads are hustlers, and some are 
mere bustlers 
An old bellows puffing away 
So some are sarcastic, and some would be 
drastic 
If measures were placed in their path 
But the tune to this riddle is yet in the fiddle, 
And no one can play it in wrath 
And yet, I be thinking the old system's sink 
ing 
If the Yankees take hold on the new, 
And I'm one to measure I say it with pleas 
ure 
They're the boys to push it right through 


mind 


Then the young generation 
ation, 
Their fathers as martyrs extol 
Ilow with feet amputated and yard dese 
crated 
They fought inch by inch to the goal 
Till the broad federation a metrical nation 
Stood forth in the pride of her rule 
Then Europe and Asia to farther Caucasia 
Will learn in Columbia's school, 
Till universality in each principality 
Reigns monarch from pole unto 
perch ! 
Then here's to the meter the kilo and liter 
Their fair name who dares to besmirch 
THE CANADIAN WARBLER 


with proud vener 


(pole) 


’ 


*Inspired by reading the many-sided argu 
ments in the AMERICAN MACHINIST 





































































es 


94 


Letters From Practical Men. 


Another Universal Joint. 
Editor American Machinist: 


“A Simple Universal Joint,” at page 1722, 


Vol. 25, recalled to me a universal joint, 


designed for experimental work some time 


ago, which embodies the same principle, 


| y 
ao 














ANOTHER UNIVERSAL JOINT. 


and seems more simple of construction, 
doing away with the square hole and 
shanks. The sketch seems sufficiently 


clear to explain itself. RAMSEY 





Babbitting. 
Editor American Machinist : 

Mr. Osborne’s paper about pouring bab 
bitt is not only interesting as usual, but 
contains exceedingly valuable hints to 
those who have such work to do. I do 
not find a thing in his story to quarrel 
with, only I might remark that I should 
not think that 7-16 inch would generally 
be called a thin space in which to pour. 
I have poured, or have had poured, with- 
out any trouble hundreds of boxes where 
the thickness of babbitt was in many places 
less than 14 inch. I think, in fact, that if 
there is always provided enough babbitt so 
that it will not cut or wear entirely through, 
the less thickness there is beyond that the 
better. For such thin work as I speak of 
it is certainly convenient to warm the 
mandrel. When pouring a lot of boxes 
in succession, as in a manufactory of hang 
ers, pillow-blocks, ete., the mandrel will 
keep itself warm enough after the first 
one. I have never had any experience 
with rosin, and to have the babbitt blow 
has been a very infrequent experience. 
A little machine oil poured on the surface 
of the metal in the ladle just before pour 
ing will make it flow better. This I sup 
pose would not work with a _ tea-kettle. 
In a ladle the oil, being on the top, will 
flow in advance of the metal. I once as- 
sisted at the rebabbitting of an engine 
bearing of about the size Mr, Osborne 
mentions—8 inches diameter by 16 inches 
long. The pillow-block, the top of which 
was level, could not be removed after the 
pouring, and we could only believe, and 
did believe without knowing for sure, that 
it was all right. The cap we of course 
could take off and we found its surface 
labyrinthed as if worms had been crawling 
around, this effect having resulted, as we 
assumed, from the imprisoned oil which 
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entered in advance of the babbitt. We 
concluded that we had used decidedly too 
much oil, but we persuaded the boss that 
it was a good thing in the cap, as there 
was no lift to the shaft and these places 
would assist in the lubrication. 

One thing I think of considerable im- 
portance in babbitt practice, especially if 
you have any otherwise difficult condi 
tions, and that is to use putty instead of 
clay. This gets rid of the steam that 
comes from the clay and that so often 
causes blowing. It might be expected that 
the oil would burn and so make gas and 
trouble, but it never seems to at all. The 
1 


putty should be tolerably stiff to begi 
with, as it will soften with the heat, and 
otherwise it is used just as the clay is. If 
you are in a hurry, don’t go pulling the 
putty off with your fingers immediately 
after pouring, as it gets hot and is terri 
ble stuff to burn. I have taken some les- 
sons in dancing from it under such con 
ditions. 

Mr. Osborne has several times men 
tioned “genuine” babbitt. Won't he kindly 
tell us what is “genuine” with him? 

Morris FULTON. 





Stopping-Off from the Middle of a Pattern. 
Editor American Machinist: 

Referring to the article at page 1549, 
Vol. 25, on stopping off from the middle 
of a’ pattern, I venture to remark that the 
method adopted is one which I think that 
no practical man would adopt, for the 
obvious reason that to shorten or lengthen 
a mold by remolding the pattern in such 
close proximity to the original mold in- 
volves the risk of having a spoiled casting, 
or else of its being made too long or too 
short, As there is no fixed guide for its 
exact length on the pattern, this would 
depend entirely on the uncertain measur- 
ing of the mold. Also, after withdrawing 
the pattern the second time, it would be 
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MOLDING SHORTER THAN THE PATTERN, 


necessary to fill up the hole CC, or the 
sand between this and mold A would be 
washed away by the weight of metal, 
though of course cc could be filled up 
af 
in the mold A. This expense could be 


er having placed a piece the exact shape 


applied to a simpler and safer method, and 
one which I have often adopted in large 
and in small molds. I would fix on the 
pattern at the length required a pedestal 
piece as at A, using the loose dovetailed 
pieces for the same purpose as on the 
pattern. If the pedestal piece can be re- 
moved from the pattern for this, so much 
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the better; if not, a piece can be made and 
screwed on. This will serve the double 
purpose of making our mold the right 
length, and on taking it off and adding 
a piece to complete the total depth of our 
pattern, we can then place it back in the 
mold formed by it, and so safely stop off 
at its exact length the part of the mold 
not required W. JoHNsSTON 
Newcastle-on-Tyne, England. 





A Ready Way of Squaring Up Punches. 
Editor American Machinist: 

Having been given a punch and die t 
make which had to be accurate and cheap, 
I decided to use ordinary drill rod for the 


J 


Cast Tron Punch Holder 


Hard Steel Plate 


( Punch [ oes ( Plate 
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\ READY WAY OF SQUARING UP PUNCHES 


punches and to do no grinding after they 
were hardened. The die contained thir 
teen holes, 13-64 inch diameter. ‘‘Accu 
rate’ in this case meant merely that the 
punches had to enter centrally the holes 
in the die and not one-sided. For holding 
the punches I simply used a soft steel 
plate, ™% inch thick, countersunk on one 
side, the punches being headed to fit the 
countersinks properly and to be flush 
when driven home. I made the holes in 
the punch holder plate slightly smaller to 
allow for a driving fit. 

After hardening the punches and driv 
ing them into the punch holder plate 
(which had been drilled from the die) | 
proceeded to make the punches stand 
square with the plate, which I knew would 
cause them to enter the die centrally. Un 
til corrected they did not stand quite 
square, on account of the punches spring 
ing in hardening. I simply made a small 
flat-ended punch, 1-16 inch one way and ' 
inch the other, with which I hammered 
the soft metal of the punch holder plate 
where the punch was inserted. Thus if | 
wanted to cause the punch to lean to the 
left slightly I hammered the metal on the 
right side. It was surprising to note what 
little hammering was necessary to make 
the thirteen punches all stand right. After 
getting all of the punches as nearly right 
as possible by the square I slipped the die 
over the punches, and by laying four 
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pieces of even thickness between the die 
and the 


punch holder plate and holding a 
light under the latter I could readily see 


“how the land lay,” and by doing a little 
more hammering where needed I got the 


, 

ing to ( 2 s 1 grinding 
) 
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A Roller Bearing for a Punch Press Cam Roller. 
Editor American Machinist 


I enclose lerewl cel Ta roi 


l-steel ye | eel roll 
3 inches diameter and 1'4 inches thick, 
hardened and ground inside and outsid 
ind having an oil gro chamber G 
n the 1 ad tv roll 
nch diamete1 1 13-16 ches long, made 
f drill rod dened d drawn to a red 
( i bushing of tool | hardened and 
ground with two oil holes FR, also small 
grooves on the inside b n shown 
a 
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I can’t for the life of me see why the 
valley of the Hudson is not as suitable as 
any place for the locating of manufactur- 
ing establishments. They must have 
thought it a desirable location two or 
three or more generations ago, for then 
iron and steam-engine and machinery man- 
ufactories flourished all along the pictu- 
resque and historical old river, but now 
those industries have mostly died out or 
have gone elsewhere. 

Your commercial man enumerates some 
of the considerations that induce or in- 
fluence manufacturers to move their 
plants away from New York, but, strange- 
ly enough, nothing relating to the work- 
man as a man has anything to do with it. 
He no doubt is correct enough in his 
story. He does not mention the workman, 
because he is the last thing thought of. 
The works are moved to avoid high taxes, 
to get cheap land to spread out upon, to 
obtain good transportation facilities and 
to save something in the cost of coal and 
iron delivered at the works. I am _ not 
saying at all that these are not legitimate 
reasons to be considered; but better rea 
sons that these, from the manufacturers’ 
or the moneymakers’ standpoint, I verily 
believe can be offered; but who ever hears 
of them? 

The one great reason is that you get 
better men—that is, men who are ulti 
mately more profitable and reliable; and 
the other, closely related to it, is that the 
men, if things work and are worked as 
they should be, get into more human ways 
of living. These things of course do not 
come along all at once. Moving a shop 
away from the city does not by any means 
end the troubles of management all at 
once; and it may indeed even for several 
years increase them. Your commercial 
man is perfectly correct again when he 
talks about the attractions with which the 
great city pulls the workman. The man 
is perhaps not less wise than others in not 
knowing what is best for him. A city 
shop moved to a country town and taking 
all or most of its workmen with it, is as 
different as can be from a shop whose 
denizens have never known the ways of 
the city. A generation of workmen 
which is not long as such things go—may 
have to die out of the shop before every 
thing runs smoothly. The early experi 
ence of such a shop is likely to formulate 
the complaint that it has cut itself off 
from the labor market. Later it will for 
get all about any labor market. The shop 
that has grown up from the beginning in 
the small town is not the one that you 
hear complaining about the difficulty of 
getting skilled workmen. They have 
brought up their own skilled workmen, 
and they are all the while coming along 
and fitting in where they are wanted quite 
automatically. The boys of the shop be 
come by the easiest of graduations the 
men of the shop. They get a good gen 


eral education in the local schools and 
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they acquire habits of reading and think- 
ing quite unusual to the boy of city birth, 
which makes them quick and ready to do 
whatever comes along in the shop as it is 
wanted. As minutely accurate and re- 
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FIG. I, THE PIECE TO BE FORMED. 


liable work is done in the shops located 
in the small towns as is done anywhere, 
and, when the shops are old enough, it is 
done largely by the men who have grown 
up in the neighborhood, and these men are 
paid, not always in money, but in what 
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Large Sheet Metal Bending. 
Editor American Machinist: 
There is much to be learned from your 
articles on sheet-metal dies. We recently 


had occasion to make a die for some sheet- 


Sec. A-B 
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FIG. 2. THE PIECE AFTER FORMING. 

iron work, and our method of doing the 
job may be of interest and value to your 
readers. 

Not having a long-stroke press for the 
work, it was decided to remodel a double- 
cam drawing press that had been laid in 
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DIES IN OPERATION, 


FIG. 3 SECTION OF 


money is supposed to represent, and also 
in the things of life that are not purchas 
able with money; they are paid the biggest 
wages that workingmen ever earn. 
TECUMSEH SWIFT 


the “bone yard” owing to changes in man- 


ufacture. The capacity of the press was 


85 tons; stroke, 9 inches. In remodeling 
the press we removed the roller frame 
and fastened the long-stroke plunger to 
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the ram, We now had a good long-stroke lower die and plunger, the plunger studs ( f f 
press which not only answered our pur- preventing tl unger from getting out of S 
pose for the work in question, but has place. The ends of \ 1 show ( 
since been used on other jobs that were below thi om of the die enter holes in 
being formed previously by hand. To the bed of th ess, those in ipper t 
! + 
Anyle to Fit Sample the G | 
| ~ 7 tiie 
1i¢ i \ I 
| Ss f  ¢ 0 
End Gauge” I irg I ; 
— insichoneeniaaienanennnnniag -— ‘ 
” lO Side Gauge y LIN( IX 
a owe : : 
imerican Ma n a-t . : ) 
FIG. 4. PLAN OF LOWER DIE AND PLUNGER in ( t ( 
than I St vhose poy 
overcome the tendency of the upper die die being outside the ram, Fig. 7 is < proy f 
to drop and to relieve the work on the — side elevation of upper die. ot. = he about 760.000.00 I; 
brake, we fastened a couple sheaves t : ene I passed : 
the floor girders above, and connected The Metric System. mi , ' 
the ram to a counterweight by means of fq henosicam Machinies found that the nex ' 
a chain through the sheaves Born in France. I resided there during we ; 
The piece to be formed was made of ,; first half of my life. and the other ha = 
No. 16 black sheet steel 4 feet long and ; 
11 inches wide at the widest end. It was 
blanked to the required shape, as shown 
by Fig. 1. Fig. 2 shows the piece after _ | 
forming, also a section of the same, the | | 
curved part being somewhat cone shaped | 
Fig. 3 is a cross-section of the upper 
and the lower die, the ram having d | 
scended part way and the spring plunger I 
just clamping the blank. The upper die is AJ dull a 
of cast iron and is shaped to conform to = =| 
the finished piece; the lugs, which are bet FIG. 6. ELEVATION O} ER DIE AD 
ter shown in the plan Fig. 5, are for the 
bolts which fasten the di the ram, the ulf im th ed Stat nsequently roa t ‘ ( 
bottom of the ram bei circular The ( f n v1 \ 
spring plunger, which is of nearly the same Eng nd t eing entirely f px y f 
length as the blank, is set out by four » me n of any value g 
springs and is prevented from extending would e—ol Ip gent requ t 
farther than the line of the lowest point that the me s ( 
\ e 
' 
u | " | 
—— re aieel b " ' 
5 \N OF UPI DIE AND P As 
| 
of the di Phe object of tl s to clamp ol the two, ant | ( ( ex t rt 
the stock and prevent the draw g around reasol iong ( use g ‘ 
the gage hole while the juare bend is i direct de I ‘ \ te Ix 
being made lopted de t \ ¢ I 
The plunger in the lower d s held i But in my qt f « ! [ ¢t 
place by springs tl ire heavy enough to yy 1 
withstand the pressure necessary to make | 
the Square bet d \ fte r the square be nd & 
is formed, the plunger descending draws LJ 3 
the stock over the high part of the lower Sn ns 4 pa 
die, thus causing the blank to conform to ae 
the curved part of the upper d ail _ 
Fig. 4 is a plan of the lower di d wavs did. and do. thi prope the ‘ 
plunger. Both are made of cast iron and for me not to advocate the m vcter id a mn ‘ lo 
fitted with machine-steel wearing strips. here, for fear of being too readily ed It ( d 
Fig. 5 is a plan of the upper die and its of partiality Thus greatly embarrassed  govert 1 t 
plunger. Fig. 6 is a side elevation of the with this unfortunate promise to you, some upon the | ( f lt 

















rmined 


the meter, and the unit of weight, the 


n on the fi day = IS40 
(,rea tre | d bh the metropi Cs 

, 
bei n France quite a number 
I ( pit Pp ticu rly l the 1 ind tex 
tile industric ire employing the old sys 
em of measures; also that jewelers are 


employing the carat for weighing dia 
precious tones 
a good deal worse by 


ng that, although the French language is 


taught exclusively in all public schools, in 
Britanny Celtic is spoken perhaps more 
than French, and particularly so in small 
villages; in Auvergne, in Provence and 


away down south on the border of Spain 
The 


the dialects 


patois languages are spoken. saine 
could be 


spoken in the different parts of England 


remark made about 


It really does not matter if some indus 


tries are preserving—perhaps against rea 


standards of 


son—their old mensuration ; 
because although a fabric may be manu 
factured in feet and inches in some parts 
of France, it is sold in meters and frac 
tions thereof (this is a fact) over the 


counter in the smallest villages. Besides, 
[ am thoroughly convinced that more than 
go per cent. of the French population ig 
that the old 
still used in the textile industries. As 


the fact measures are 


for 


nore 


the carat, it 
the 
as the 


was, before the adoption of 


svstem, and still is, recognized 


oft 


metric 


universal standard weight for 


precious stones, and nobody obiects to it 
\1 ther citat 
‘A metric drawing is a wil 
Let When 


feel intere sted, he 


have 


ion by the debater 


same 
reac hes m 
derne ures,” us pause 
awings | 


business, vou know, for I 


made a few hundred of them, and for a 
variety of peopl lo-day, if I send a 
drawing to tl hop with a dimension like 
this, 50 37/64”, the foreman informs me in 


and 


were written 4 ft, 11 9/16 


av that his men would underst 


? 
1/04 ind | like to be accommodating ! 
In metric measure this would read 1498.60 
It is unnecessary to state that this means 


millimeters, differing there from the Eng 


lish system, where a dimension, however 
mall, is always designated in inches thus: 
1/04 Often, by oversight—this is the 
common lot of the draftsman—I have sent 


to the shop drawings with dimensions like 


this: 7 29/64” scant 


/ 


Up came the fore 
: * 


man: “What do you mean, sir, by scant 
“Excuse me, my dear sir, the drawing will 
be corrected at once; there you are: 


7.4452”.”’ Exit the foreman surrounded by 


treaks of lightning! 





Now, expressed metrically, this is 189.1 


mm., and, to say the least, can be just as 
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1 


red off in the shop % 


pressed in hundredths of an inch 


No comment is necessary bring ou 
ur slide rule and give me the result in 
641 

Ever had wt with a mixture of 32ds 
(1 ired ? 


ona design, unless great precision 


absolutely necessary, dimensions § ar¢ 


generally rounded off to the nearest 16th 


32ds are frequently met with; so 


although 


will it be with metric measures, the milli 


meter being the smallest figure arrived at. 


Since 


1 millimeter = .0394 
millimeter .00394 , 
rio Millimeter = .000394 ', Say, 5 


say, yoo Nearly 
1, nearly 


it follows that an approximation of 1[-10 


millimeter will be in most cases sufficient, 


which will require only one figure for the 


decimal fraction. It is thus seen that up 


to one meter four figures for one dimen 
sion will be required, and for ordinary 
detail dimensions of parts of machines 


Now 


which 1s the 


only three I leave it to any 


impartial man, neatest of: 


hquivalent 


Inches. in m/m. In practice 


+s", or 20.6 21 
s5i?, or 147.6 148 
z” en4 or 909.6 gio 
This is an average example, but where 
is the ‘‘wilderness of figures”’ 


As for the English standards of volum 


and of weight, they are still worse to 


manipulate than those of linear measures 
form a direct 


hole system is 


In fact, an American can 


idea of how unhandy that w 


to ho has become thoroughly famil 


one W 


iar with the metric system by making a 


parallel and remembering, if 


hac } rT 7 


peen to \y 


imple 
| isit England, how much 


difficulty he experienced in dealing with 


he monetary system there, whereas in the 
United States it 1s simplicity itself; then 
1 711 

1¢ Wii l 

U.S. money system Metric measures 


English money system English measures 


To compare the two systems of met 
suration is, in my opinion, to compare the 
duodecimal with the decimal system of 
numeration 

\ very common mistake the uninitiated 


make, and which metrophobes readily 


transform into a gigantic bugaboo, is to 
old 


standards will have to be constantly trans 
for 


that in ordinary practice the 


think 


lated into metric measures, so that, 


instance, a workman will have to carry a 
number of complicated tables giving the 


nearest millimeter and fraction thereof 


Jan 


equivalent to a gi 


1 


, . 
I,OO0OtUns OT al incl \ 11 


the 


because metric 


the decimal 


apid 


to be 


progress in its acqu 
made 


It is folly to c 


United States of the prese 


mmpare 


French people of 1840. |] 
this latter, then profoundly 


tl 


system of nu 


} 
il 
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mera \ 
isition bound 


‘ ‘ 
le people of th 


nt day witl 
f the 


ignorant, have 


masses 


been able to rapidly assimilate the new 
system, what can we expect here, where 
the effects of a highly intelligent system 


of education permeate the 
Now, Mr. Editor, please 
task is at 


once too easy a 


[ mean that, in comparin 


tems of mensuration, one 


the 


advantageous that interest 


partial finds so readily 


ishes quickly; but it is difficult 


almost say impertinent 
er to pretend to tell the 
adoptive country that their 
suration is not as good as 
however th 


of the 


at home, rou 


he be 
when the said people 


may fact; at 
are 
gressive of modern times 
WI! 
to France and Germany f 
2? Shall the 
last? | 
“One often 


As to the question: 
and measures 
Mohammed at Wi 
Lafontaine: 
one than himself to help h 

New York \l 
The Work and Methods of 

School. 


Editor American 


whole country 
release ink 
nd too difficult 
g the two sys 
thoroughly 1m 
metric the most 
in the task van 


sild 
one would 


for an ex-foreign 


his 


system of men 


people ( f 


the one he used 


ghly convinced 
id espe cially sO 


the 


iy should we go 


or our weights 
mountain go to 


old 


smallet 


ll say with 
needs a 
im.” 

GUY 


BERT E 


One Engineering 


Machinist: 


The short amount of time necessat 
allowed for each branch of study 1 
engineering schools means that there can 
be absolute ly n Ost t ¢ But eve \ 
all the hurry and h with whicl 
we carried along a ( chor 
the writer attended, ther we vay 
from five to ten nin ( | d 
given over to questions from the student 
The writer intends no reflection « the 
professors or their methods when h ys 
that not the least of the informatio1 
acquired was obtained in this way. Out 
professors put a premium upon the <ing 
of questions, and without question — the 
best men in the class were those who took 
nothing for granted, but asked constantly 
“Why?” or “How?” By best men I do 


not necessarily mean thos 
the highest standard in tl 
those who made the best 
graduation 


Are 


writer thinks they are not. 


schools 


technical 





e who obtained 
leir studies, but 


showing after 


The 


At the school 


failures ? 
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The Russian Sugar Bounty Case. 
It is announced that the United States 
decided that in the 
which involved the question 


Supreme Court has 
Down case, 
of whether or not the Russian Govern- 
ment pays an export bounty on sugar, that 
such bounty is paid and that therefore the 
Collector of Customs at Baltimore was 
justified in levying a countervailing duty 
upon Russian sugar under the terms of 
the Dingley law. 

Thus, by our highest legal authority, the 
action of the United States officials in re- 
gard to this matter is fully justified. In 
other words, it is decided by the Supreme 
Court that they have acted in accordance 
with the law, and if the action was wrong 
from a moral or a political point of view, 
as we believe it was, then American citi- 
zens have a quarrel only with the law un- 
der which such action was taken and must 
try to secure the amendment of that law. 
As to the injustice and harmfulness of the 
law as interpreted, there is, we believe, no 
difference of opinion, or at least we believe 
that if a consensus of opinion could be 
taken it would be found that practically all 
the inhabitants of the United States would 
be on one side and those who are pecuni- 
arily interested in the sugar trust would be 


he other 


upon t ‘here can be no doubt 
that this law and the actions growing out 
of it have been very injurious to our ma- 
chinery trade with Russia; another effect 
being of course to help maintain the price 
of sugar for the benefit of the trust. 

It would seem to the impartial observer 
that if the should 
choose to pay its sugar producers such a 


tempt 


Russian Government 


bounty as would enable them or 
them to supply the people of the United 
States with sugar free of cost that it would 
be a good thing for the American people, 
but the 
upon the theory that such a thing would 


America. 


law, as interpreted, seems to go 


in some way be injurious to 


Most of us, 


would probably be 


when we come to think of it, 


glad if the Russian 
Government would pay such bounties, not 
only on coffee, flour, 
meats of all kinds and clothing. If they 
did have all of those 
things that 
would have more time to go fishing or 


sugar, but on tea, 


that, we would all 


we wanted for nothing and 


otherwise enjoy ourselves, especially if we 


could induce the Russian or some other 


friendly foreign government to pay the 


rent also 





The Regulation of Trusts. 
Hoar 


letters of Attorney General Knox on the 


The speech of -Senator and the 
trust question are naturally attracting a 
good deal of attention. Neither of these 
men can be accused of blind enmity to 
wealth as such, nor does either of them 
seek to limit the opportunities of men to 
gain wealth by legitimate methods. In 
the Knox letters particularly it seems to 
us there are paragraphs that all fair- 


minded men must assent to. They do not 


enunciate new ideas, or ideas that have 
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never been advocated before, but many 
people will now hear of them for the first 
time, because they are put forth by a 
cabinet officer and are understood to rep 
resent the the administration 
Mr. Knox says: 

“The end desired by t 


majority of the people of all sections of 


views of 


1 
} 
I 


le overwhelming 
the country is that combinations of cap 
tal should be regulated and not destroyed, 
should be taken to 


and measures correct 


the tendency toward monopolization of 
the 
assume a thing to be avoided, even by 


the 


industrial business of the country. lI 


suggestion, is legislation regulating 
business interests of the country, beyond 
such as will accomplish this end. 

“In my judgment, a monopoly in any 
industry would be impossible in this coun- 
try, where money is abundant and cheap 
and in the hands or within the reach of 
keen 


were assured of a fair and open field and 


and capable men, if competition 


protected against unfair, artificial and dis- 
criminating practices. 

“Two or more persons or corporations 
combination or arrange- 


cannot by any 


ment between themselves either contract 


or expand the rights of others to engage 
similar business. 


can do is to discourage the disposition to 


in a The utmost they 
do so by restricting the opportunities, or 
by securing to themselves some exclusive 
facilities or the enjoyment of some com 
mon facilities upon exclusive terms. 
“Tf the law will guarantee to the smaller 
producer protection against piratical metl 
ods in competition and keep the highways 
to the market open and available to him 
for the same tolls charged to his powerful 
competitor, he will manage to live and 
thrive in an astonishing degree. 
“Individualism in production has its ad 
combination. Small 


vantages as well as 


individual enterprises not uncommonly 
spring up and thrive within the shadow of 
the larger ones, though enjoying none of 
their supposed advantages of control of 
trans- 
1 


larger 


raw material, fuel and 
facilities, 


output 


sources of 


portation yet realizing 
of the 


direct 


profit per ton of because 
close economies possible through 


personal interested maagement. 


“T believe the rebates and kindred ad- 
vantages granted by carriers to large oper 
of the coun 


ators in the leading industries 
try, as against their competitors, in many 
years amounted to a sum that would rep 
resent fair interest upon the actual money 
invested in the business of such operators. 


If substantially all of a given business 


is controlled by one company, the more 
threatening to potential competition does 
this iniquity become, and with greater tim- 
idity does such competition approach the 
field.” 

All this is in strict accord with the posi- 
tion taken by the AMERICAN MACHINIST 
long ago with respect to these matters. 
We maintained that 
wrong in simple combination of capital, 


have there is no 
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and that large corporations, so long as 


they do not control substantial monop- 


olies of raw materials nor participate in 


railroad monopolies by means of dis- 
criminating rates more favorable than 
those given to their competitors, cannot 


be oppressive and must in fact carry on 
business against either actual or potential 
competition. 
nature that 
cally and are able to offer 
that 


not offer are entirely legitimate and are 


Large organizations of this 


carry on business econom1 


terms to cus 


tomers smaller establishments could 
as justifiable as is the use of improved 


labor-saving machinery. But there is an- 
other kind of 


monopolies of one 


corporation controlling 


kind or another by 
which fair competition is prevented and 
public sentiment will sooner or later force 
action with regard to these, as in fact Mr. 
Knox advises. He further says: 
“The situation is much improved in re 
discriminations 
This is the 


spect to transportation 
the 


result, first, of a 


within last two years 


determined 
the part of the government to 
ing laws in an effective way against dis 
ie fact that 


second. to 


crimination, and, 


some of the higher minded railroad man 


agers of the country have exerted their 
the di [ 


able dealing with shippers of the territory 


large influence in rection of equit 


which they serve.” 
We hope this is true, and that 
ally all miners Of coal, all oil 


eventu 
companies, 
all steel companies and all meat-packing 
fact, 
the 


companies—in all shippers—will be 


treated alike by railroads, so that 
honest and hard-working men will be n 
longer ruined and driven out of business 
by secret discriminating rates given t 
their more powerful competitors, or by 
discrimination in the matter of furnishing 
cars for shipments of freight 

Laymen’s Opinions on Law—The Metric System. 

We regret to find [ 

P. er 1 


Engineering Magazine putting forth his 


the editor of Tlie 


matter of law 


own opinion on a 

opinion is in opposition to that of sucl 
an eminent lawyer as Attorn General 
Knox [Those who for some reason seem 


to prefer to believe that a certain pending 


law is intended to or can compel the pe 
ple of the United States to t Ww away 
their present standards and pt 
metric ones, entirely ignore tl | n 
of Attorney General Knox, published by 
us in full at page 420, \ 25, as indeed 
they must until the pinion of som 
equally cap Lwyer produced upon 
the other side But in the mear é 

not some people making themselves just 
a little rid 1 If Mr. Knox’ n 
on the effect and bearing « e | osed 
law is wrong, let us have the contrary 


opinion of someone versed in the law 
The contrary opinion of laymen who 
not pretend to know law and who al 


consult lawyers when they want infor- 


mation about it, cannot be expected to 
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have much weight with those who en 
deavor to maintain their equilibrium on 


this matter of the proposed introduction 
of the metric system into certain depart 
ments of the government. 

Taking Mr. Knox’s opinion as correct, 


which we feel obliged to do until there is 


at least a shadow of legal opinion to the 
contrary, the worst that could happen to 


any machine builder would be that he 


might be asked to bid upon a machine to 
and to 
build it to integral (or even) metric dimen 


be supplied to the government, 


sions throughout, including, let us say, 


This would mak« 
No 


line of 


the gear wheels as well 


a special machine of it fixture orf 


similat 


tool in use on the regular 


machines could be used in constructing 
this special machine, and therefore if a 
manufacturer, let us say, of millers chos 
to put in a bid 


pel him to do so) he woul 


(for no one 


say, $2,550 instead of $550, and if he g 
the award would calculate to make money 
on it But, as a matter of fact, wha 
would probably happen would be that the 
head of the department, when | | 

( ! ired the bids with his app it1o1 
woul reject bid ind send it new 
specifications that would fi lard 1 
chines, though he would of Irse put 
down the figures in metric unit No o1 


has vet pointed ut where the hardship t 


the machine builder would come in 
this transaction, and we still believe 
true, as we have maintained since the be 


ginning of the agitation about the metri 


system, that, law or no law, 


system will progress by steps taken by 
manufacturers, 
for no other reason 


, 
steps are at that time 


able or advantageous to the persons ta 
ing them 
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finishing bars and similar work where a 
polish is required, but no particular ac- 
curacy necessary The machine is fur 
nished with countershaft, wrenches and 

It weighs 800 pounds, and 
1¢ George Gorton Machine 
y, of Racine, Wis. 

SIZE BLOCKS. 

McClure & Levesque, 5 Kinsley street, 
Hartford, Conn., are making, for the use 
of toolmakers and machinists, hardened, 
ground and lapped size blocks, these be- 
ing put up in neat cases holding sixteen 
blocks each The blocks are made of 
13-160 inch hexagonal steel and range in 
thickness (varying by sixteenths) from 
1-16 to 1 inch. They are intended for 


--- a ancien ida 














SIZE BLOCKS 


such work as setting planer and shaper 
tools to exact hights, for laying out jigs 
and dies and for many other jobs with 
which the shopman is familiar. Two or 
more blocks may, of course, be used to- 
gether to get the desired hight; the total 
length of the set when used as one piece 
is 814 inches 

The issue of the AMERICAN MACHINIST 
for November 6 is a special number, is 
sued in celebration of the twenty-fifth an 
niversary of the first appearance of that 
It is unusually large, 


and unusually good; and that is saying a 


excellent journal 


great deal, because the MACHINIST is al- 
ways in the very front rank of technical 
journals, as everybody knows. The pres 
ent issue contains many instructive articles 
tracing the progress of machinery and the 
machinist’s art during the past quarter of 

century. It is fully illustrated, and re 


flects the Iighest credit upon its editors 


nd publishes The price is 10 cents, as 
usual Phe Locomotiz 
The Engineering Record, of this city, 


began its twenty-fifth year of publication 
vith the new year. It contains an inter 


tit 


g reminiscent article by Henry C 
Meyer, its founder, who has recently re 


tired from its management There are 


also. several other interesting articles 
which treat of the developments in differ 
ent lines of engineering in the past quar 


ter of a century Mr. Meyer and the 





AMERICAN MACHINIST 


founders of the AMERICAN MACHINIST 
were neighbors twenty-five years ago— 
had offices in the same building and the 
papers were started under similar guiding 


principles of policy. 





The Otis Elevator Company will install 
five electric elevators in the house which 
is now being erected at Madison avenue 
and Thirty-seventh street, New York, for 
Capt. J. R. DeLamar. The equipment is 
to consist of a passenger elevator, a ser- 
vants’ elevator and a dumb-waiter—all to 
be automatically contrelled by push-but- 
tons within the cars and at the several 
landings. In addition, the contract calls 
for a sidewalk elevator for ashes, etc., and 
an automobile lift for conveying motor 
cars from the street level to a storage 
room in the sub-basement. 





At least one manufactory is leaving the 
State of New Jersey. The Burt Manu- 
facturing Company, which for many years 
has operated a large plant at Millburn, 
N. J., for the manufacture of pool balls, 
poker chips and other articles of celluloid, 
has carried its entire business to .a new 
works at Bridgeport, Conn. A large per- 
centage of the residents of Milburn were 
directly or indirectly dependent upon this 
concern. About one hundred of the em- 
ployees go to the new works, but many 
must seek other employment. 


\ conference between the officials and 
some of the workmen employed by the 
Union Pacific Railroad held in New York 
a few days ago failed to result in an agree- 
ment, the chief point of difference being 
the question of piece work; the officials 
contending for it and expressing the be- 
lief that most of the men on the road favor 
it, while the union officials oppose it and 


insist upon its withdrawal. 
\ concert and ball was given by the em 
ployees of the Hendey Machine Company 





in the company’s new factory, Friday, De 


cember 26. 


The American Chamber of Commerce 
in Paris has taken action recommending 


the general adoption of the metric system. 





Personal. 

\. J. Gardiner, Jr., formerly in charge 
of the Philadelphia office of W. H. Foster, 
is now representing the Fellows Gear 
Shaper Company in the Eastern territory. 

Wm. C. 
in the Sociedad Anglo-Iberica, of Madrid, 


and will devote his attention particularly 


Sullivan has become a director 


to developing trade between the United 
States and Spain 

George K. Hooper has opened an office 
at 1168 Bowling Green Building, New 
York, where he will make a specialty of 
the design .of manufacturing plants and 
cost reduction in present plants. 

Henry C. Meyer, Jr., M.E., announces 
the removal of his office from 21 Park 
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Row to 114 Liberty street, New York, 
where he will practice his profession as 
consulting mechanical engineer, with a spe- 
cialty of the design of steam power plants 
and the mechanical equipment of build 
ings. 

E. R. Markham, for the past two years 
instructor in machine-shop practice at the 
Mechanic Arts High School, Springfield, 
Mass., has resigned to accept a position 
with the J. H. Williams Company, of 
Brooklyn. Mr. Markham is well known 
to our readers as a contributor on smith- 
ing and tool-making subjects, has had a 
wide experience and is an authority in 
such matters. 

At a recent meeting of the directors of 
the Loop Lock Machine Company (suc- 
cessors to the American Watch Tool Com 
pany), Waltham, Mass., Fred. W. Derby 
shire was appointed assistant general man- 
ager, Mr. Derbyshire has been connected 
with the Watch Tool Company for a good 
many years, with the exception of a short 
period he was with the Pratt & Whitney 
Company, Hartford, Conn. 

Obituary. 

Milton K, Morris, master mechanic of 
the Pennsylvania Steel Works, died at 
Steelton, Pa., January 3, sixty years old 


Jackson I, Case, the well-known plow 
manufacturer of Racine, Wis., died Janu- 
ary 5. He was still better known as the 
owner of the famous trotting horse, Jay 
Eye See. 

Horace Humphrey, proprietor of the 
Humphrey Foundry and Iron Works, Jo- 
liet, Ill., died in the last week of the old 
year. He began business for himself in 
1860. 

Thomas Slaight, president of the 
Slaight Lock Manufacturing Company, 
died at Newark, N J., January 4, eighty- 
two years old. Mr. Slaight was a native 
of New York city, and had lived in New- 
ark more than fifty years. He had made 
several successful inventions. 

In Brooklyn, last week, there died within 
three days of each other John B. Woller 
and William A. Dens, both connected with 
the Ansonia Clock Company, of Brooklyn. 
Mr. Woller was sixty-six years old and a 
superintendent of one of the departments, 
and Mr. Dens was the next step below 
him. The two men entered the employ of 
the company as boys and had worked side 
by side all their lives 

Henry L. Hoff, a retired steam-engine 
builder, died in Philadelphia, January 3, 
eighty years old. He was a native of 
Philadelphia and learned the machinist’s 
trade. He was an engineer in the revenue 
service during the Mexican War. He was 
in business as senior proprietor of the 
Eagle Iron Works, Philadelphia, from 
1853 to 1894, when it succumbed to finan- 
cial difficulties. 

Gen. Samuel Thomas died in this city, 
General 


January II, sixty-two years old 
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Thomas was a native of Ohio and at the 
beginning of his industrial career he was 
in the employ of the Keystone Iron Com 
pany, of Jackson, Ohio. After the Civil 
War, in which he served from the begin 
ning to the end, securing rapid and high 
promotion, he started as an iron manu 
facturer at Zanesville, Ohio, and later de 
veloped into a prominent railroad finan 


c1er 


James O. Nixon, who was in charge of 


the Renold silent chain department of the 
Link-Belt Engineering Company, Philadel 
phia, died December 27, twenty-two years 
old. Mr. Nixon was a graduate of Tulane 
University of New Orleans, had already 
displayed remarkable engineering and com 
mercial ability, and was an indefatigabl 
worker. He was a junior member of th 
American Society of Mechanical Engi 
neers, and had contributed several valua 


ble papers to its transactions 





Commercial Review. 
New York, Monday, 


In no department of the machine trade 


January 12 


are higher hopes entertained of a pros 
perous year than among manufacturers of 


nery. We find in discus 





sing the prospects of business with them 


that they speak not only in a most che 
ful strain, but are able to advance som 
cogent reasons f the belief 


made, the conclusion can be formed tha 
so far as the pre-eminence which 1 
store for it is concerned, manufacturers 
believe the electt 


to be only in its infancy. They wax elo 


quent over the great progress it has mad 
in recent years, and more particularly dt 
ing the past year 

That during 1902 the « trical machine 
ry trade in this country attained its gr 


est growth is simply stating what every 





body knows 


gated. Only a few days ago, for example 
word reached financial centers tl ni 
earning f the General Electric Company 
I the fiscal vear ending ] ry 3! re 
approxin ted at $10,500,000 Cher 
every reason to believe that the annual r 
ports of other compani vet ft he 7 ] 
lished will show equally as gratifying r« 
viite 

The outlook for trad for the present 
vear gives gg I » 
projects ré¢ d \ \ lig ror ¢ ( 
trical ¢ mn ree ( ( Phe 
most notabl : ced 11 r 1Ss 


ing plans perfected for changing its motive 
power from steam to electricity from New 
York city to Croton, N. Y., the New York 
Central Railroad will be a pur haser to the 
extent of about $6,500,000 At the time 


we said that the promise of an early pas 
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sage by the State Legislature of a bill auth 
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hand, as well as the new business in pros- 
pect—all of which is to be executed at the 
company’s works—will require additional 
funds for material, labor and working cap- 
al generally The directors, therefore, 
propose to create an additional 200,000 6 
per cent. preference shares of, approx 
imately, $25 each, one-half of which is to 
be issued immediately, believing that the 
use of such additional capital will result 
in a higher percentage of profits to the 
company 

In our isstte of January 1 we alluded 
to a large order aggregating $2,000,000, 
which the Westinghouse Electric & Manu 
facturing Company had received for elec- 
tric equipment for the tramway system of 
the New South Wales Government, which 
is a good “starter.” Further evidence of 
the prosperity of our electrical industry 
is afforded in the exclusive announcement 
made in this column recently of the West- 
inghouse Electric & Manufacturing Com 
pany doubling the capacity of its immense 
plant at East Pittsburgh—calling, among 
other things, for the purchase of about 
$1,000,000 worth of machine tools—and of 
the information which reached us a few 
days ago that the General Electric Com 
pany will greatly enlarge and almost com 
pletely transform its plant at Lynn, Mass., 
ind incidentally enable makers of machine 
tools to bank on some good orders later 
on. Smaller establishments are heard from 
in the same connection also. 

The Quaker Cement Company, at 26 
Broadway, this city, have been purchasers 
of new machinery to the extent of about 
$90,000 recently, for installation in the new 
plant it is erecting at Easton, Pa, The com 
pany is in need of second-hand tandem 
or cross-compound engines aggregating 


4,0c0 horse-power, in units of 400 to 750 
horse-power, and those having them to of- 
fer are requested to communicate with its 
engineer, Thomas F, Flinn, at the com 
pany’s office, stating full particulars and 
price, 

The Dieschler Coupling Company, of 


Pittsburgh, has started up with a fair 
number of orders on hand and a prospect 
of a large run on the new style shaft 
couplings which they are placing on the 
market 

The Firth-Sterling Company, of Demm 
ler, near Pittsburgh, have made large ex 
tensions in their shop which will give them 
ly increased facilities to handle the 
business which is coming to them. The 
projectile shop is kept busy. The steel 
department is also very busy with the 
manufacture of new fast-cutting, air-hard 
which they have given the 
name of “Blue Chip.” 
Manufacturing Company, of 
\kron, Ohio, announce that they have just 
made a shipment of six oil filters to Stock 
holm, Sweden, five to Buenos Aires, Ar 
gentine Republic, and six to Yokohama, 
Japan. 

Robert W. Hunt & Co., of Chicago, with 
1 local branch at 71 Broadway, have been 
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given the inspection of 350 steel ore cars 
to be built by the Pressed Steel Car Com- 
pany for the Duluth, Mesaba & Northern 
Railroad Company, and 450 of the same 
class of cars to be built by the same com- 
pany for the Duluth & Iron Range Rail- 
road Company. In addition, for that rail- 
road company, they have a small order of 
75 flat and box cars to be built at Hege- 
wisch, Ill. They also have the inspection 
of 500 steel under frame box cars, to be 
built at Berwick, Pa., for the Philadelphia 
& Reading Railroad Company, and 500 
steel hopper coal cars for the same road, 
to be built at Butler, Pa. They have just 
been given the inspection of 1,600 box and 
500 stock cars, with pressed steel under 
frames, to be built at Hegewisch, IIl., for 
the Southern Pacific Railroad Company, 
and 1,000 flats, with pressed steel under 
frames, to be built for the same company 
by the Pressed Steel Car Company at their 
McKee’s Rocks plant. They are engaged 
upon the inspection of 300 gondola cars 
for the Bellington & Beaver Creek Rail- 
road Company at Jeffersonville, Ind., and 
110 coal cars for the East St. Louis & 
Suburban Railroad Company, to be built 
at Madison, III 


locomotive inspection department very 


The firm reports their 
busy at the various works. They have 
just received instructions to inspect 27 lo- 
comotives at the Baldwin Locomotive 
Works for the Wheeling & Lake Erie 
Railway Company, and they have been giv- 
en an additional order by the Hocking 
Valley Railway Company for the inspec 
tion of 12 switching engines, to be built 
at the Brooks Works. 

Among recent orders for cranes reported 
secured by the Northern Engineering 
Works, Detroit, Mich., are the following: 
Three 70-foot span electric traveling 
cranes for the Oil Well Supply Company ; 
one 55-foot span for Saginaw Plate Glass 
Company; three 40- to 50-foot span elec 
tric traveling cranes for Great Lakes En 
gineering Works; one 10-ton 40-foot span 
for Detroit Foundry Company; besides a 
number of smaller electric and hand 
power traveling and jib cranes. They also 
report the recent sale of three electric 
cranes for export to England, and one for 
India 

The Burt Manufacturing Company, of 
\kron, Ohio, report that the Pittsburgh 


Reduction Company have just placed an 


order with them for a go-gallon oil filter, 
also an 18-inch exhaust head, to be used 
in their new works at East St, Louis, III 

Messrs. J. W. Duntley, J. R. McGinley, 
Jos. Boyer, W. O. Duntley and J. B. Mil 
liken, a committee representing the direc 


tors of the Chicago Pneumatic Tool Com 


pany, have returned to Chicago after a 
visit of inspection to the various plants of 
the company. In speaking of the trip, one 


of the gentlemen savs: “This tour was 
one of the most pleasant experiences I 
have had for some time. We visited the 
air-compressor plant of the company at 


Franklin, Pa., first, and were highly 
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pleased with the conditions of affairs there 

the facilities of the factory being taxed 
to their utmost capacity to fill the orders 
for air compressors which are steadily 
flowing in. From Franklin we visited the 
plants at Cleveland, Detroit and Aurora, 
Ill., and are very well satisfied with the 
conditions everywhere. In some instances 
we found the plants working both night 
and day forces on account of the aston- 
ishing increase in orders for pneumatic 
appliances of every description. We are 
very well pleased indeed with the results 
of our trip, and it showed us very clearly 
that in order to satisfactorily fulfill our 
customers’ requirements we must increase 
the facilities of some of our plants con- 
siderably. Steps will be taken in the near 
future to make such additions as will effect 
this.” 

An important shipment of oil filters and 
exhaust heads was recently made by the 
Burt Manufacturing Company, of Akron, 
Ohio, to their agency at London, England. 
Other export orders went to Sweden, Jap- 
an and Argentine Republic. 

The McInnes Steel Company, of Corry, 
are adding new hammers to their equip- 
ment. The tool steel department is busy 
and they are receiving a large number of 
orders for crankshafts and similar forg 
ings 

The Williams Tool Company, of Erie, 
are completing the design and manufacture 
of a line of pipe-threading machinery de 
signed by Mr. J. C. Williams, whose long 
experience in this line of work has enabled 
him to devise pipe threading and cutting 
machinery in which many improvements 
are introduced. 

The Gleason Tool Company, of Roches 
ter, N. Y., report business as excellent. 
So good, indeed, that they have been 
obliged to give up the space devoted to 
their office to their factory and move the 
office to a small outside building. The 
demand for their gear planers, as well as 
for cut gears, keeps up encouragingly 
and they are as hopeful of as good a year 
in 1903 as in 1902. 

W. P. Davis Machine Company, of 
Rochester, also report business as good 
Since the introduction of their 42-inch 
lathe a large number have been built and 
shipped. That part of their factory de 
voted to shaft couplings is kept very busy 
and little chance has been given them as 


in much more than a small stock. 





The Colonial Steel Company, Pittsburgh, 
have just ordered a large oil filter from 
the Burt Manufacturing Compary, of 
Akron, Ohio, for usSe in the new’ steel 
works which they have just erected 

The Bowen Manufacturing Company, of 
\uburn, N, Y., have added a large amount 
of floor space to their factoryand are equip 
ping it with a number of automatic ma 
chines which will enable them to increase 
very largely the output of the oil and 
grease cups which they make. The factory 
will be a model one when finished, well 


ventilated, well lighted and well warmed, 
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and the machinery which they intend to 
install will be of the latest manufacture. 
They have several new ideas in the grease 
cup line which they expect to have ready 
for the market shortly 
CHICAGO MACHINERY MARKET 

Electrical machinery has many worlds 
yet to conquer in the West, but is engaged 
steadily and victoriously in the subjuga 
tion, One of the contracts closed recent] 
was for the complete electrical equipment 
of the Chicago, Milwaukee & St. Paul Rail 
road shops at West Milwaukee. Ther: 
had previously been installed a 100-kilo 
watt generator, which supplied power for 
only a part of the shops. A supplementary 
order for machinery has just been closed, 
which, it is said, completes the equipment 
The order consists of two 200-kilowatt 
direct-connected generators, one of 100 
kilowatts and about seventy-five motors, 
ranging from 5 to 50 horse-power each 
The contracts were secured by the Mil 
waukee Electric Company 

\nother interesting contract that w 
closed in December was for two 275-K110 
watt generators, sold to the M. A. Hanna 
Company, Ashtabula, Ohio. for the opera 
tion of the ore and coal docks at that 
Lake Erie port. The contract was ob 
tained by the Crocker-Wheeler Company 
Other recent contracts by this electrical 
machinery maker in the West are as fol 
lows: Four 150-kilowatt engine-type gen 
erators for the First National Bank Build 
ing, of Chicago, the construction of which 
has recently commenced; a_ 100-kilowatt 


generator for th 


e Springfield (Ill.) mills 
of the Republic Iron & Steel Company; a 
40-kilowatt belted generator to the Austin 
Manufacturing Company, Harvey, IIl.; on 
of same size to the Harmonie Society, 
Detroit, Mich.; one 130-kilowatt belted 
generator to the Dow Chemical Company, 
Midland, Mich.: a 30-kilowatt generator 
to J. A. Felkner, West Baden, Ind.; mo 
tors to the McCormack division of the 
International Harvesting Company, to th 
R. Donnelley & Sons Company, Chicag 
C. O. Owen & Co., Chicago, and other 
Representatives of electrical 


builders generally express satisfaction 


the present condition of trade. Most of 
them to say tl the new year has op d 
up with much business in sight, some of 
which has already been closed. Other 
confess to a quiet market for the first tet 


days of the year, but say that December 


was a big month and that they are figuring 


on considet e business VW ch s | ( 
to be closed within very s rt 1¢ () 

. norted | . her ta 1 
company reported Vecember to have been 


the largest month in its history, both in 
reference to the entire 
pany and to that of the Chicago branch 
Both old and new factories and manufac 
turing plants of various kinds are among 


the inquirers 


of trade, but machine shops are alm 
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equally good buyers. Ability to furnis 


+] 


ul 


f 


Quotations. 
New York, Monday, January 12 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows 

Northern: 
No. 1 X $23 25 @$24 75 
No. 2 A.... 22 OO @ 22 75 
No. 2 plain 21 00 @ 21 75 

Southern : 
No. 1 Foundry 23 25 @ 23 50 
No. 2 Foundry 22 25 (@ 22 50 
No. 3 Foundry 21 50 @ 22 50 
No. 4 Foundry 20 50 @ 21 50 
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Moorhead Bros. & Co., Sharpsburg, Va., will 
erect a new skelp mill 

The big Adventist printing plant at Battle 

eek, Mich., has been burned 

The Eastern Steel Company, VPottsvi 

is making extensive additions 

Pians have been filed for new repail ps 
for the New York Fire Department 

The Rutherford Company, Tarentu 

is p.anning » erect a paper mill 

The Toled (a Railways & Lig Com 

ny is building 1 iine and o r shops 

The Camden & Trenton Ra i Company 

lle t a brick power-house in »ordentown, 

J 

lire has destr ed ag plan f the 

ey Ma fa ring Company bre n 

\ 

Spang, Cha nt & ¢ f Pittsburgh, who 

n work i tn hav plans new 

de mil 

Wiifson & Sons, manu ‘ f furni 

e, Baltimotr Md., ar t build a 

w tactory 

rie Cudahy Packing Company Y 

irting to build a erine f y at Nar 
sas City, Kan 

Allen Kauffmar iga box manufacturer 
York, Pa., has ceived a perm to erect a 


thi 


ee- story 


brick 


Stam] 

New 
\ 

Glena 


delph 


rhe 


N. ¥ 
and « 
A | 
east 
Wago 
A « 


facto! 


A I 


the w 


jing works is 
Philadelphia ) 
machine 

tes avenue, ! 

ia, for Francis ‘I 


United States ‘I 


xtensions to thi 
uilding site is 
bottoms at kh: 


n Company, of ¢ 


‘contract ha been 


y of Norman Bur 


rew foundry building 


orks of the S. Mor 


manufacturer of wate! 


pany, Marinette Wis., has practically 
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building a he plant o John Il. Sess 
Son, manufacturers hardwa 
trimmings, Bristol, Con 

It has developed l the ern 
S.'¢ i! d the i lil l ' , at 
Point, N. J is the International Tin 
pany It is said that mill will emp 
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M. Migel & ¢ manufacturer 
have a mill at Astoria w York city, 
been looking for a ion in the vicinity 
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Miscellaneous Wants. 


will be inserted under 
each insertion. Copy 
us not later than Sat 
ensuing week's issue. 
our care will be for- 


1idvertisements this 
head at 25 cents a line, 
should be sent to reach 
urday morning for the 
tfmsiwers addressed to 
warded, 
Grant. See upper corner, page 58. 
Caliper eat. free. 1. G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
German patents of machine tools bought by 
X., AMERICAN MACHINIST. 
Will buy or pay royalty for good patented 
machine or tool. tox 282, AMER. MACH. 
Wanted —Improvements in grinding machin 
ery Address Box 1435, Providence, R. 
Foundryman—Keep tabs on that boss mold 
er. Write for “Short System,” AM. MAcH. 
Light and fine mach'y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J 
Drafting and design solicited. Cleveland 
Ieng'r’'g Agency, Box 71, Sta. B, Cleveland, O. 
Working drawings for special 
patent articles, ete. Geo. M. 
Monadnock, Chicago. 


Wanted—Active interest in good machine 
works; have profitable line; full particulars 
required. Box 419, AMERICAN MACHINIST 


Wanted—Heavy boring 
work, also machinery to 
Krom Machine Works, 10 
City, N. J 


We do pattern 
build special machinery 
ment. Mearland Foundry 
Trenton, N. J 


Gears 


machinery, 


Mayer, M. E., 


lathe 
order. 
Jersey 


mill and 
build on 
Essex st., 


work, machine jobbing and 
with a modern equip 
& Mach. Works, 


commission to machinery salesmen 
side line, the Hartford Bench 
Kinsey-Burt Co., 136 Liberty 


Liberal 
to handle, as a 
filing machine 
st., New York. 

Second-hand 


Wanted 
pins from '% in. to % in. long in steel 
after assembled; must be modern make. 
15, AMERICAN MACHINIST. 


Wanted 
power plant 
steam engineers ; 
Technical Publishing 
troit, Mich. 


Wanted \ 
or light automatic 
pian the experience, 
ting a specialty; we 
able reamers Ott. 
Saltimore, Md. 


knur!l 
hinges 
OX 


machine to 


Short contributions by practical 
engineers for a publication of 
illustrated when possible. 
Co., Burns Bldg., De 


build medium 
have the 


large contract to 
machinery; we 
the capital; cam cut 
make the best adjust 
Mergenthaler Company, 


Inventors and parties desiring to have pat 
ented articles manufactured, please’ take 
notice :—-An_ old-established New England 
concern, with large experience in manufactur 
ing and marketing specialties of different 
kinds. desires to obtain control of patented 
inventions of merit, and would either pur 
chis* same outright or manufacture on roy 
alty All communications will be considered 
strictly contidential, and we reserve the right 
to reject any or all inventions submitted. 
Address I’. O tox No. 316, Bridgeport, Conn 


For Sale. 


For sale or manufacture on royalty, patent 
automatic collapsing tap; United States, Can 
adian and European rights. Box 430, Am. M. 


Purchaser for small manufacturing plant in 
Madison, Wis lot, 100x180 feet; machine 
shop. 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hlart-Varr Co., Charles City, lowa. 


AMERICAN MAcHtIINistr for 
sale; 10 volumes (11 years), from Vol. 1, No. 
1, to Vol. 11, inelusive; bound in stiff board, 
sheepskin corners and backs; all in A No, 1 
condition $3 per volume, if sold at once 
Address Charles Rose, Jr... 486 Park ave., 
Worcester, Mass 


Melwen 
Y size, 16x20 in 
S5 pounds boiler pressure; this 
sale, with 70 ft. 24 in. heavy double leat 
belt this engine is in perfect condition 
will bear thorough inspection; a reasonable 
offer will be accepted; this is a bargain 
James G. Wilson, Olean, N. Y. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. {bout six words make a 
line, Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 


jound volumes 


Brothers’ engine, Welisvill 


e, 
Hi 


indicated H.-P... 152 


engine is 


AMERICAN MACHINIST 


the ensuing week’s issue. Answers addressed 
to our care will be forwarded. ipplicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. State mentioned indicates present 
address of advertiser. 


Situations Wanted. 


CONNECTICUT. 

Draftsman, Swede, lately landed, 6 years’ 
experience in machine shop and drawing 
room, wishes position. sox 445, AM. MACH. 

Experienced machine designer, graduated in 
Germany, 12 years shop and drafting room, 
114 years in the U. S., desires to change; 
pump or steam engineering preferred. Box 
432, AMERICAN MACHINIST. 


NEW JERSEY. 
toolmaker and 


such, or as fore 
Address Box 443, 


Al experimenter, model, 
drafter desires position as 
man; 19 years’ experience. 
AMERICAN MACHINIST. 

NEW YORK. 

Machine designer, ete., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 

Mechanical and electrical first-class drafts 
man wants position. tox 448, Am. Macnu. 

Experienced chief draftsman (29), high- 
class machinery, automobiles, ete., wants per 
manent position. Box 421, AMreR, MACH. 

Brass foundry foreman desires a position ; 
up to date with machinery methods; first 
class reference. Box 446, Amer. MACHINIST. 

Mechanical and structural engineer, 12 
years’ experience estimating, designing and 
detai'ing. desires change. Address W. LD. 8., 
AMERICAN MACHINIST. 

A practical, up-to-date superintendent or gen 
eral foreman wishes position; has 15-year 
reference from last concern, Address Box 
447, AMERICAN MACHINIS1 

First-class machinist, with extensive ex 
perience on experimental high-class automatic 
machine work, age 34, wishes position Box 
449, AMERICAN MACHINIST. 

General foreman, responsible man, » 34, 
experienced in high-class automatic and inter 
changeable machinery, wishes position. 30x 
150, AMERICAN MACHINIST. 

A first-class machine shop foreman with 
executiyv® ability and a first-class mechanic is 
looking for a position as assistant superinten 
dent or foreman. Box 444, Amer. Mact. 

Capable man, of wide experience, seeks 
position as superintendent or foreman of ma- 
chine shop: good character, energy and inven- 
tive ability: age 38. tox 457, Am. Mac. 

Experienced machine tool and special tool 
designer, familiar with automobiles, wants 
work ; good draftsman; 65 years old: can fur 
nish ideas and invent methods. A-738, care 
AMERICAN MACHINIST. 

A practical mechanical engineer, having 
more than 20 years’ experience designing and 
building labor-saving anu automatic ma 
chinery, requires an opening ; well experienced 
in suecessful executive management Middle 
or Far West preferred Address Box 440, 
AMERICAN MACHINIST 

Technical graduate, several years’ shop and 
drafting-room experience on large variety of 
work, also on surveys and construction, thor- 
ough knowledge of German, some’ French, 
seeks position along any lines, technical or 
commercial, not involving continuous draft- 
ing Box 442, AMERICAN MACHINIS1 

I have severed my connection as superin 
tendent of the L. W. Pond Machine & Foundry 
Co., Worcester, Mass., and am open for an en 
gagement as general manager or superinten 
dent of large machine tool establishment: ex 
pert designer and draftsman; ‘extensive ex 
perience covering over 22 years with leading 
plants Chas. L. Parmele, 1210 Sth ave 
New York. 


tools 


OHO 

and structural drafts 
experience, wishes 
MACHINIST. 


Graduated mechanical 
man, with much practical 
position Box 451, AMERICAN 


PENNSYLVANIA, 


superintendent, an oppor 
tunity to take an interest in progressive ma 
chine business, together with salaried 
position in an executive capacity. Tox 441, 
AMERICAN MACHINIST. 

Mechanical engineer, 
man and checker, desires responsible posi 
tion; technical graduate; 5 years’ experi 
ence, shop, power plants, structural and con 
veyor and elevator machinery. tox 406, 
AMERICAN MACHINIST. 


By experienced 


shop 


experienced drafts 


January 15, 1903 


VIRGINIA, 
Ship engine draftsman, tech. graduated, 
shop experience, also had charge ordering ma 
terials, wants position. Box 438, AM. M 


Help Wanted. 


GEORGIA. 
Wanted—-Assistant foreman for boiler shop 
employing 20 to 50 men; good layer out and 
good handler of men. Address A. K. N., care 
AMERICAN MACHINIST. 


ILLINOIS. 
Wanted—A _ rapid, accurate’ draftsman, 
thoroughly acquainted with modern steam en 
gineering work; permanent position; loca 
tion in Mississippi Valley. Box 404, Am. M. 
MASSACHUSETTS. 
Wanted—-Sales manager for Eastern office 
of machine tool manufacturers; mechanical 
engineer with practical experience preferred ; 
executive ability important. Address Box 
435, AMERICAN MACHINIST. 
Wanted—First-class engineer and drafts 
man to take charge of drafting room; a tech 
nical graduate with experience in hydraulic 
and elevator machinery preferred. Address 
S. PP. E., AMERICAN MACHINIST. 


NEBRASKA. 
Wanted—RBy a prominent firm manufactur- 
ing engineering instruments, a workman with 
extensive experience in the manufacture and 
repair of transits, levels, etc., who is strictly 
up to date and can design and construct mod 
such instruments with a view to eco 
nomical manufacture; must be accustomed to 
the use of modern machinery and tools for 
such work; good position and steady employ 
ment for an expert in this line; none others 
need apply: give age, experience, nationality, 
ete. Box 436, AMERICAN MACHINIS1 


els of 


JERSEY. 

Wanted—First-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. 

Wanted—Lathe and pianer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 


NEW 


NEW YORK. 

Wanted—Tool maker on 
cialties ; state experience. 

Wanted—-A first-class 
charge of tool department ; 
bicycle work. Address Day 
View, * 

Mechanical draftsman; tuorough man, ex 
perienced on tools and interchangeable work 
in general manufacturing. Address M. Co., 
eare AMERICAN MACHINIST. 

Wanted—First-class patternmaker who is 
able and willing to do both pattern work and 
drafting, or pattern work and machine work. 
Address Marvin & Casler, Canastota, N. Y., 
stating experience and wages wanted. 

Wanted—Screw machine hand; one familiar 
with B. & S. automatics and able to set up 
and look after two machines, also run a hand 
machine; factory in Harlem; state wages and 
references Box 452, AMERICAN MACHINIST. 

Wanted—Two first-class mechanical drafts- 
men, experienced in making drawings of 
small electrical apparatus under direction of 
an engineer; good, permanent positions in 
New York city to the right men; men who 
have worked at model or instrument making 
preferred; state complete experience, age, 
salary expected and_ references. Box 412, 
AMERICAN MACHINIST. 


brass steam 
SOX 434, AM M 

toolmaker to take 
one accustomed to 
Mfg. Co., Lake 


spe 


ONTO. 
Mechanical 
years’ experience on 
John T. Towsley 


draftsman ; young 
wood-work 
Mfg. Co., 


Wanted 
man with 2 
ing machinery. 
Cincinnati, Ohio. 

Wanted—-Young assistant foundry 
technical education; knowledge of chemical 
mixtures of irons. Address, with references, 
salary wanted, etc., Henderson, care AM. M 

Tanted—Some_ good, all-around 
good wages; steady work pleasant 
write, giving age, experience, ete., and 
whether union or non-union: no trouble 

Geo. B. Sennet Co., Youngstown, Ohio 


foreman : 


machin 


state 
The 


PENNSYLVANIA. 
Wanted—Toolmaker; young 
with drawing press dies. Box 428, Am. M 
Wanted—Four first-class patternmakers 
steady work; state age, experience and wages 
expected. Address The Gray-Blaisdell Co., 
Bradford, Pa. 
Wanted——Foreman 
young man who can 
brass and aluminum 
foundry. Box 427, 
We are doubling 


man famu.iar 


for small foundry; 
estimate on and get out 
work, also plan new 
AMERICAN MACHINIS1 
capacity and 


our solicit 











January 15, 1903. 
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correspondence from draftsmen, mechanics, Wanted—A young man wuo has learned his; give age, experience and salary expected. Ad 
she t metal workers, painters and universal trade as a machinist and has had some ex dress lL’. O. Box 1458, Vrovidence, R. 1 
grinder — operators. — Fournier Searchmont perience in a drawing room, to make himself \ ION 
Automobile Co., Trainer, Delaware County, generally useful in the office and a salesman 
Pa. on macuine tools; a good opportunity for a Draftsman on machine tools who can 
We are constantly increasing the scope of young man of ability; state age, experience carry out in detail changes outlined by de 
our work, and invite application for posi and salary wanted Box 433, Am. Macu signer Box 403, AMERICAN MACHINIS 
tions from first-class patternmakers, molders WISCONSIN 
f ac iota t : RHODE ISLAND 
and machinists; we always have vacancies Wanted —Competen machine and bench 
Address rhe Westinghouse Machine Company, Wanted—An experienced machine tool and, hands, also Jones & Lamson operato! rhe 
East Pittsburg, Pa. supply salesman for New England territory Kempsmith Mfg. Co., Milwaukee, Wis 
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Cincinnati Milling Mach. Co 7 Woefer Mfg. Co 10 »«=Perkins Machine Co 72) > Wilmarth & Morman is 
Cincinnati Pattern Works 13. Hoggson & VDettis Mfg. Co 64 Phoenix Mfg. Co 67 Windsor Machine Co is 
Cincinnati Planer Co 94 Hollands Mfg. Co 64 and 65 Phosphor Bronze Smelting Co. 653  Winkley Co rive i 
( erg gp Punch & Shear Co. 13) Horsburgh & Se tth Cove Pittsburg Shear Knife & Mach Winter Bros. Co SS 
Clark & Co., J. M . 92 Horton & Son ¢ | 64 ar S Woodward & Powell Planer ¢ mw 
Cl irk Auto. Telephone Switch Hunt Co., ©. W 7 Pond Machine Tool Co 3% | Woodward & Rogers Co si 
- ao “a 4 &9 ae Co.. Robt 61 Potter & Johnston Mach. Co 14. Worcester Mach. Screw Co Hb 
ark Co., a 65 lurlbut-Rogers Mach. ¢ 71 Pratt & Whitney Co Wormer Machinery Co ‘ ‘ 
Clayton Air Compressor Wks.. 93 , 59 and 3d Covet 90 and 1 
Cleveland Auto. Mach. Co 55) Ingersoll Milling Mach. Co 93 Pratt Chuck Co 64 |) Wyman & Gordon ith Cover 
Cleveland Crane & Car Co 70 Ingersoll-Sergeant Prill Co 67 Prentice Bros. Co SO 
Cleveland Pneumatic Tool Co. 67 International Corres. Schools. 57. VPrentiss Tool & Supply (+ 90 Yale & Towne Mfg. Co S4 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
 ¥ 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Annealing Putty 

Ray Automatic Mach. Co., Cleve- 
land, O 

Arbor Presses 

Barnes Co., W. F. 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Ball Bearings 

See Roller Bearings. 


Balis, Steel 

Federal Mfg. Co., Cleveland, O 

Resek Mach. Tool Co., Cleveland, 
Ohio. 

Band Saws 

American Machinery Co., Grand 
Rapids, Mich. 

Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- 
land, O. 


& John, Rock- 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bearing Metal 

Besly & Co., Chas. H., Chicago, 
Ill. 

Phosphor Bronze Smelting Co., 


Philadelphia, Va. 
Belt Dressing 
Dixon Crucible Co., 
Cty, HN. J. 
Houghton & Co., E. F., 
phia, Pa. 
Belt Filler 
Schieren & Co., 
York. 
Belting, Leather 
Jewell Belting Co., Hartford, Ct. 
Schieren & Co., Chas. A., New 


Jos., Jersey 


Philadel 


Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belting Rubber 


Peerless Rubber Mfg. Co., New 
York. 

Belts, Polishing 

Barr, Hl. G., Worcester, 

Bending Machines, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Mass. 


Bending Machinery, Plate 

Hilles & Jones Co., Wilmington, 
Del. 

Perkins 
Mass. 

Wickes Bros., New York. 


Mach. Co., So. Boston, 


Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear Co., 
Cincinnati, ©. 

National Mchry. Co., Tiffin, O. 

Reade Mchry. Co., Cleveland, O. 


Blocks and Tackles 
See Hoists, Hand, 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Boilers 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 

Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Ilarvey Mach. Co., Bal- 
timore, Md. 

National Mehry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Ray Automatic Mach. Co., 
land, O 

Reliance Mach. & Tool Co., Cleve- 
land, O 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., 


Cleve- 


Greenfield, Mass. 


Classified Index of 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
deiphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Rudder Mfg. Co., New York. 

Wiley & Sons, John, New York. 


Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 
deiphia, Da. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 

Ohio. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield. 
Mass. 

Bement, Miles & Co., New York. 

tetts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., 
Ohio. 


Bucket, Elevator 
Clark Co., W. J., Salem, O. 
Bulldozers 

National Mchry. Co., 


Cleveland, 


Tiffin, O. 
Carborundum 
See Grinding Wheels. 


Car Link Machines 
National Machy. Co., Tiffin, O. 


Castings, Brass and Bronze 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Uniform Steel Co., Rahway, N. J. 


Catalog Files 

Derby Desk Co., New York. 

Centering Machines 

Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Niles Tool Works Co., New York 

Phoenix Mfg. Co., Hartford, Ct 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., 
ford, Conn. 


Hart 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. E., 


Hartford, 
Worcester, Mass 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, 0. 


Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Link Belt Engr. Co., Phila., Pa. 
Morse Chain Co., ‘Trumansburg, 
NY 


i 4 
Whitney Mfg. Co., Hartford, Ct. 


Articles Advertised. 


Chucking Machines 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 


Provi- 


Mach. Co., 


Le Blond Mach. Tool Co., R. K., | 


Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. .t., New Haven, 
Conn. 


Mach. Co., 


Hartford, | 


Cost Keeping System 
Derby Desk Co., New York. 


Countershafts 

Builders’ Iron Fdry., Provi., R. 1. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


| Counting and Printing Wheels 


Cleveland Twist Drill Co., Cleve- | 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 


The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Too! Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chacks, Lathe 

Cushman Chuck Co., Hartford, Ct 

Hoggson & Vettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westeott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Scroll 
Whiton Mach. Co., D. E.. New 
London, Conn. 


Chucks, Split 

Faneuil Watch Tool Co., Boston 
Mass. 

Hardinge Bros., Chicago, IIL. 

Clocks, Watchman’s 

Nanz & Co., New York. 

Clutches, Friction 

Caldwell, Son & Co., H. 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston 
Mass. 

Jacobson Mach. 
ren, Pa. 

New Ilaven Mfg. Co., New Haven 
Conn. 

Oesterlein Mach. Co., Cincin., O 

Patterson, Gottfried & Hunter 
Ltd., New York. 


ww. co 


Mfg. Co., War 


Pratt & Whitney Co., Hartford 
Conn. 

vempressors, Air 

Blanchard Mach. Co., Boston 


Mass. 
Chicago Pneumatic Tool Co., Chi 
cago, Il. 
Christensen, N. A., 
is 
Clayton Air 
New York. 
Curtis & Co. Mfg. Co., St. 
Mo. 
Gray-Blaisdell Co., Bradford, Pa 
uerron & Bury Mfg. Co., Erie, .a 
Ingersoll-Sergeant Drill Co.. New 
York 
Jacobson 
ren, Pa. 
Knell Air Brake Mfg. Co., 
Creek, Mich. 
Rand Drill Co., New York. 


Milwaukee, 
Compressor Works, 


Louis, 


Mach. Mfg. Co., War 


Battle 


Consulting Engineer 


Thompson, Hugh L., 
Conn. 


Waterbury 


Coping “lachines 

Long & Allstatter Co., Hamilton 
Ohio 

Correspondence Schools 

See Schools, Correspondence. 


Franklin Mfg. Co., Syracuse, N. Y. 


Coupler, Hose 
Clark Co., W. J., Salem, O. 


Couplings, Shaft 

Caldwell & Son Co., H. W., Chil- 
cago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Vandegrift Coupling Co., Evans- 
ville, Ind. 


Hunter, 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chambersburg 
bersburg, la. 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-:’ond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., 1 uiladel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crucibles 
Dixon Crucible Co., Jos., Jersey 
City, N. 


Engr. Co., Cham- 


Louis, 


Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., »., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Cutters, “lilling 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Mach. 


N. J. 
Standard Tool Co., Cleveland, O. 


Cutting-off “lachines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa. 

Davis Mach. Co., W. P., 
ter, R. Ft. 

Hurlbut-Rogers Mach. Co., South- 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, t’a. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Mehry. Co., 


Roches- 


Cutting off Tools 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Pratt & Whitney Co., 
Conn. 


Hartford, 


Diamond Tools 
Dickinson, Thos. L., New York. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Perkins Mach. Co., So. Boston, 
Mass. 
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Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 

Rich, J. & G., Philadelphia, Pa. 


Drawing Instruments 

Alteneder & Son, Theo., Philadel 
phia, Va 

Keuffel & Esser Co., New York. 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, 3 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

Aurora Tool Works, Aurora, Ind. 
f,aush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & 
cinnati, O. 

Bement, Miles & Co., New York. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., wew York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Il 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 


Tool Co., Cin- 


1ass. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cincin- 
nati, O. 
Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 
Dallett & Co., Thos. H., Phila., Pa. 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Newton Machine Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., 
ford, Conn. 


Tool 


Hart- 


Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, la. 
& C Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Too! Co., Springfield, 
Mass. 


Bement, Miles & Co., New York. 


Bickford Drill & Tool Co., Cin- 
cinnati, Unio. 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J... New York. 
Marshall & Huschart Mehry. Co., 
Chicago, Iil. 
Mueller Mach. Too! Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Prentice Bros. Co., Worcester, 
Mass. 
Prentiss Tool & Supply Co., New 
York. 
Reade Mchry. Co., Cleveland, O. 


Drilling “achines, Turret 
Niles ‘Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 
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Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

tarr, Hl. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Blaisdell «& Co., Pp Worcester, 
Mass. 

Brown & Zortman 
Pittsburg, Pa 
Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. P., Roches- 

ter, N. Y. 
Fosdick Mach. Tool Co., Cincin- 
nati, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Il. 
Murray Mfg. Co., 

; a. = 


Mehry. Co., 


Richmond Val 


ley, =e : 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 


Mass 

Woodward & Rogers Co., Hart 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., 
Conn. 

Slocomb & Co., J. T., Providence, 
= 2 


Hartford, 


Drills, Rail 

Bement, Miles & Co., New York. 

Niles Tool Works Co., New York. 

Drills, Ratchet 

Parker Co., Chas., Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

Cc & C Electric Co., New York. 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, III 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

Commercial Electric Co., Indian 
apolis, Ind. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 


Indian- 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo 
m4 Williams & Co., 
Emery Wheels 
See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa 
Engines, Automobile 
Crowe, Paul L., New York 


Phila., Pa 


Engines, Steam 

tuffalo Forge Co., Buffalo, N. Y. 

Chandler & Taylor Co., Indian 
apolis, Ind. 

Friek Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren Pa. 


| Starrett Co., L. S., 
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Engines, Gas and Gasoline 

Backus Water Motor Co., New 
ark, N. J. 

Columbus Mach. Co., Columbus, O. 

Cooper Mach. Co., Saltsburg, Pa. 

Elyria Engine Co., Elyria, O 

Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

National Engine Co., Rockford, 
I 


New England Gas 
toston, Mass. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Stover Engine Works, 


Engine Co., 


Freeport, 
lil. 
Struthers- Wells Co., Warren, Pa 


Exhaust Fane 
Buffalo Forge Co., Buffalo, N. Y. 


Exhaust Heads 
Burt Mfg. Co., Akron, O 


Pans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Files, Letter 
Derby Desk Co., New York. 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Etna Mfg. Co., New York. 
Hiammacher, Schlemmer & Co., 
New York. 
Nicholson File Co.. Provi., R. I. 
Troy File Works, Troy, N. ¥ 
Filing Machines 
Cochrane-Bly Mach. Co., 
ter, ! 5 
Filters, Oil 
gurt Mfg. Co., 
Fillers, Oil Can 
The Winkley Co., Hartford, Conn 


Fittings, Steam 

Crane Co., Cuicago, Il. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 


Roches 


Akron, QO. 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, 

Porges 

suffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn, 

Wyman & 
Mass. 


Gordon, Worcester, 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass 


Worcester, 


Forgings, Steel 


Hay-Budden Mfg. Co., Brooklyn, 


N 

Westmoreland Steel Co., Pitts 
burg, Da. 

Wyman & Gordon, Worcester, 
Mass. 


Poundry Furnishings 

Obermayer Co., S., Cincinnati, O 

Whiting Foundry Equip. Co., Har 
vey, Ill. 


Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y 

Chicago Flexible Shait Co., Chi 
cago, 

Jacobson 
ren, Pa. 


Mach. Mfg. Co., War 
Furniture, Machine Shop 


New Britain Mach. Co., 
ain, Conn. 


New Brit 


Gages, Standard 

trown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Rogers, John M., Boat, Gage & 
lbrill Works, Gloucester City. 
N 


Sawyer Tool Mfg. Co., Fitchburg 
Mass. 

Slocomb & Co., J. T., Prov., R. I 

Athol, Mass 


| 


| Bristol Co., 





Gages, Recording 
Waterbury, Conn. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Soston, Mass. 


Gas Furnaces 


Am. Gas Furnace Co., N. Y. City 


Gear Cutting Machinery 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, Rh I. 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa 

Newton Mch. Tool Wks > Phil Pa. 

Niles Tool Works Co., New York. 

Saunders Mfg. Co., Dayton, O 

Whiton Machine Co., D. E., New 
London, Conn 


Mach. 


Gears, Cut 

Bilgram, Tiugo, Vhiladelphia, Pa 

Boston Gear Wks., Boston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Faweus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Too! Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Hlarrington, Son & Co., Edwin, 
’hiladelphia, Pa. 

Horsburgh & Scott, Cleveland, O 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 
Messmer Mfg. Co., Ferd., St 


Louis, Mo 
New Process Raw Hide Co., 
cuse, N 
N. Y. Gear Works, 
Nuttall Co., R. D., 
Philadelphia Gear 
deiphia, la 
Simonds Mfg. Co., 
Gears, Molded 
Caldwell & Son Co., H. W., Chi 
cago, Ill 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., lL. & E., Cincin., O 


Syra 


trooklyn, N. Y 
Pittsburgh, Pa. 
Works, Vhila 


Pittsburgh, Pa. 


Gears, Rawhide 

Chicago Raw 
Ill. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Horsburg & Scott, Cleveland, O 

New Process Raw Hide Co., Syra 
cuse, N. ¥ 

Nuttall Co., R. D., 


Hide Co., Chicago, 


Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, Pa 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa 

I 

] 


Philadel 


) 


Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa 
Graphite 

Dixon Crucible Co., Jos., Jersey 


City, N. Y. 
Lubriphite Co., Jersey City, N. J. 
Obermayer Co., 8., Cincinnati, O. 


Grinders, Center 


Heald & Son, L. S., Barre, Mass 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Adams Co., Dubuque, lowa 

Automatic Mach. Co., Greenfield, 
Mass 

Becker-Brainard Milling 
Co., Hyde t’ark, sass 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 
ter, Mass 

Pratt & Woaitney Co., 
Conn 

Rivett-Dock Co., 

Woodward & Rogers Co., 
ford, Conn. 


Mach. 


lrovi 


Hartford, 


Soston, Mass 
Hart 


Grinders, Disc 

Besly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., Provi., R. I. 

Ransom Mfg. Co., Oshkosh, Wis. 





Ilo 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Standard Too! Co., Cleveland, O. 

Washburn Shops, Worcester, 


Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, Il. 
sarnes Co., W. F. & John, Rock- 
ford, Ill 

Barr, H. G., Worcester, Mass 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I 

Diamond mach. Co., Provi., R. I. 


Gisholt Mach. Co., Madison, Wis. 

. Iroquois Mach. Co., Provi., R. I. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 


Co., 


Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 

Falkenau-Sinclair Co., Phila., Pa. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 


Foundry, Provi- 


is. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., Prov., R. I 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Osukosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co.. Stroudsburg, Pa. 


Vitrified Wheel i Westfield, 
Mass. 

Washburn Shops, Worcester, 
Mass 


Webster & Perks Tool Co., Spring- 
field, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provi- 


dence, R. I. 
Carborundum Co., Niagara Falls, 
N. we 
Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright- 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., Worces- 


Emery Wheel Co., 


ter, Mass. 

Safety kmery Wheel Co., Spring- 
field, O 

Tanite Co.. Stroudsburg. Pa. 

Vitrified Wheel Co., Westfield, 
Mass 

Grindstones 

Lombard & Co., Boston, Mass. 

Gun Barrel Machinery 

Bement, Miles & Co., New York. 


Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Hack Saw Blades and Frames 
Goodell-Pratt Greenfield, 
Mass. 

Hammacher, & 

New York. 


New York. 

Millers Falls Co., 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Ill. 


Co., 


Schlemmer Co., 


Millers Falls Co., New York. 
Resek Mach. Tool Co., Cleveland, 
Ohio 


West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Power 
Scranton & Co., The, New Haven, 
Conn. 
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Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 


B. i. 
Mossberg & Granville Mfg. Co., 
Providence, R. IL. 
Perkins Mach. Co., 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneumatic 
Cleveland, O. 

Jallett & Co., Thos. H., Phila., Pa. 


Boston, Mass. 


Tool Co., 


Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

. & C. Co., Chicago, [I1. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


Hammers, Steam 
Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
Chambersburg Engr. 


bersburg, Pa. 
Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 
Pittsburg Shear Knife 
Co., Pittsburg, Va. 

Heating Machines, Automatic 

Am. Gas Furnace Co., New York. 
Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 
Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 


York. 
H. Chi- 


Co., Cham- 


& Mach. 


Caldwell & Son Co., We 
cago, , 

Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Link Belt Engineering Co., Phila- 
delphia, Pa 


Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarniscuieger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & 
Philadelphia, Pa. 

Yale & Towne Mfg. 
York. 


Co., Edwin, 


Co., New 
Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 5 
Curtis & Co. Mfg. Co., St. Laonis, 
Mo. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 

index Cards 

Derby Desk Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, sass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Vhila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 

Bethlehem, Pa. 
Watson-Stillman 


Co., New York. 


Key Seaters 


Baker Bros. Toledo, O. 
Bement, Miles & Co., New York. 


Chattanooga Mchry Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. P., Roches- 


ter, N. Y¥. 
Mitts & Merrill, Saginaw, Mich. 
Keys, Machine 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 
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Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, LIl. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathes 

American Tool Wks. Co., Cin., O. 


Auto. Mach. Co., Bridgeport, Ct. 
Automatic Mach. Co., Greenfield, 
ass. 
Barker & Co., Wm., Cincin., O. 
tjarnes Co., B. F., Rockford, LIL. 
farnes Co., W. F. & John, Rock- 
ford, Ill. 
Bement, Miles & Co., New York. 
Blaisdell & Co., P., Worcester, 


Mass 


Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N 4 


Diamond Machine Co., Prov., R. I. 
Fay & Scott, Dexter, Me. 


Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co. Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., ‘lorrington, Ct. 
Hill. Clarke & Co., Boston, Mass. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Tool Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
fork. 


Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., »deneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 


Tanite Co., Stroudsburg, Pa. 
Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 


Loop-Lock Mach. Co., Waltham. 
Mass. 

Waltham Watch ‘lool Co., Spring 
field, Mass. 

Lathes, Wood 

American Machinery Co., Grand 
Rapids, Mich. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Besly & Co., Chas. H., Chicago 
Ill. 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn 
Tindel-Morris Co., 


Letters, Pattern 


Eddystone, Pa 


Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass 
Starrett Co., L. S., Athol, Mass 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi 
dence, R. I. 

Locomotives, Shop 


Hunt Co., C. W., West New Brigh 
ton, N. ¥. 


Lubricants 

tesly & Co., Chas. H., Chicago, I1| 

Dixon Crucible Co., Jos., Jersey 
Cre, ee ee 

Lubriphite Co., Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, Il) 
Bowen wuig. Co., Auburn, N. Y. 
Crane Co., Chicago, IIL. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 
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Lumber, Patternmakers’ 

Johnson Lumber Co., Milwaukee, 
Wis. 

Mchine S crews 

Atlantic Mach. 


Mass. 


Screw Co., Boston, 


Worcester Mach. Screw Co., Wor 
cester, Mass. 

Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, 1’a. 

Atlas Foundry & Mch. Co., Belle 
ville, N. J 

Blanchard Mach. Co., The, Bos 


ton, Mass 


Clark & Co., J. M., Rochester 
mn. F 


Fawcus Mch. Co., Pittsburgh, Pa 

Hoefer Mfg. Co., Freeport, Ill. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Murray Mfg. Co., 
a S. ts we Se 

Pratt & Whitney Co., Hartford. 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa 

Woodward & Rogers Co., Hart 
ford, Conn. 


Richmond Val! 


Machinists’ Small Toois 
Besly & Co., Chas. H., Chicago, Il! 
Billings & Spencer Co., Hartford 
Conn. 
Brown & Sharpe Mfg. Co., Provi 
I 


dence, R. I. 

Brown & Zortman Mchry. Co 
Pittsburg, Pa. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co.. 


New York. 
McCrosky & Huber, Cincinnati. O 
Mass. Tool Co., Greenfield, Mass 
Patterson, Gottfried & Hunter 
Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg. 
Mass. 


Slocomb & Co., J. T., Provi., R. 1. 


Starrett Co., L. S., Athol, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N.. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg. 
ass 

Slocomb & Co., J. T., Providence, 
ms &. 

Starrett Co., L. 


S., Athol, Mass 


Milling Attachments 


The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 

Cincinnati Miling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Alll, Clarke & Co., 

Loop-Lock Mach. 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Boston, 


toston, Mass. 
Co., Waltham, 


Milling Machines, Horizontal 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Miiung Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
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Milling Machines, Plain 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind 
Becker-Brainard Milling Mach. 
Co., Hyde Pars, Mass. 
Bement, Miles & Co., New 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Brown & Zortman 
Pittsburg, la 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Mach. co., New York 
Hendey Mach. Co., Torrington, Ut 


York. 
Provi 


Mehry. Co., 


Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. ‘Too! Co., R. K., 


Cincinnati, O 
Marshall & Huschart 
Chicago, Ill. 
McCabe, J. J.. New York. 
Owen Mach. Too! Co., Springfield, 
Ohio. 
Prentiss 
York. 
Whitney Mfg. Co., Hartford, 
Milling Machines, Portable 
Underwood & Co., H. B., 
delphia, Pa. 
Milling Machines, Universal 


Mehry. Co., 


1001 & Supply Co., New 


ct. 


Phila 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Kecker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman Mcehry. Co., 


Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 


Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
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Nait Machinery, Wire 


| National Machy. Co., Tiffin, O 


Name Plates 
Franklin Mfg. Co.. Syracuse. N. Y. 
G. & P. sangraving Co., Boston, 

Mass 
Murdock Parloi 
ton, Ma 


Grate Co., Bos 


ss 


Nut Tappers 
See Bolt and Nut Machinery 


Oil Cups and Covers 
Bay State Stamping 
cester, Mass 


Works, Wor 


lesly & Co., Chas. H., Chicago, Ill 
Bowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Ill. 


Lunkenheimer Co., Cincinnati, O 

Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn 


Oils 


| Besly & Co., Chas. H., Chicago, Lil. 


8. 
Le Blond Mach. Tool Co., R. K., | 


Cincinnati, O. 
Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Owen Mach. Too! Co., Springfield, 


Ohio. : 
Prentiss Tool & Supply Co., New | 
York 


Houghton & Co., E. F., Philadel- 


phia, Pa. 


Packing, Steam Joint 


Jenkins Bros., New York. 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

Lyon Metallic Mfg. Co., Chicago, 
ll. 

New Britain Mch. Co., New Brit- 


ain, Conn. 


Pans, Shop 

| Lyon Metallic Mfg. Co., Chicago, 
Ill. 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Straley, Hasbrouck & Schloeder, 
New York 

Patternmakers’ Lumber 

| Johnson Lumber Co., Milwaukee, 


ork. 
Waltham Watch Too! Co., Spring- 


field, Mass. 
Milling Machines, Vertical 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Mach. 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., 
Conn. 

Milling Tools, Adjustable 

Geometric Drill New 
Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M.,Gloucester City, N. J. 
Molding Machines 
The Adams Co., 
American Foundry 
Hanover, Pa. 
Tabor Mfg. Co., Philadelphia, Pa. 
Webster & Perks Tool Co., Spring- 
field, O. 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C i lectric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co.,Milwau- 
kee, Wis. 

Northern Elec. Mfg. Co., Madison, 


8s. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., 


Hartford, 


Co., Haven, 


Dubuque, lowa. 
& Mach. Co., 


Chicago, Il. 


Sprague Eilecuric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 
Westinghouse Elec. 
Pittsburgh, Pa. 


& Mfg. Co., 


Wis. 
Pattern Shop Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., Cin., O. 


Prentiss Tool & Supply Co., New 
York. 
Washburn 
Mass. 

Patterns, Wood 
Cincinnati Pattern Works, Cincin- 
nati, Ohio. 


Shops, Worcester, 


Pencils 


Keuffel & Esser Co., New York. 


| Phosphor Bronze 


Phosphor Bronze Smelting Co., 


Philadelphia, 12a 
Pinion Cutters 


Loop-Lock Mach. Co., 
Mass. 


Waltham, 


Pipe and Fittings 
Crane Co., Chicago, Ill 
Pipe Cutting and Threading 
Machines 
Bignall & Keeler 
wardsville, Il. 
Curtis & Curtis Co., 


Mfg. Co., Ed 


Bridgeport, 


Conn. 
Merrell Mfg. Co.. Toledo, O 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greentield, Mass. 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, O 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Too! Co., Cleveland, O. 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O. 

Belmer Mach. Tool Co., Cin., O. 


Bement. Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
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Planers— Continued 

Gray Co., G. A., Cincinnati. O 

Ilarrington, Son «& Co., Edwin, 
Philadelphia, Pa 


Hendey Mach. Co., Torrington, 


Hill, Clarke & Co., Boston, Mass 

McCabe, J. New York 

Morton Mire Cis Muskegon 
iueights Mich 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn 

Pond Mach. Tool Co., New York 

l’rentiss Tool & Supply Co New 
York 

Sellers & Co., Wm., Phila., l’a 

Whitcomb Mfg. Co., Worcester, 
MASS 

Woodward & Powell Planer Co., 
Worcester, Mass 


Planers, Bench 


Bartlett, E. E., Boston, Mass 

Planers, Rotary 

3ement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Va 

Pond Mach. Too! Co., New York 


Presses, Hand 


EIlmes Engr. Wks., Chas. F., Chi 
cago, Ill 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Elmes Engr. Wks., Chas. .F, Chi 
acgo, Ill 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 


Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y 


Brown & Zortman 
Pittsburg, Va 

Chambersburg 
bersburg, Pa. 


Dill Mach. Co., T. C., 


Mehry. Co., 
Engr. Co., Cham 


Phila., Pa. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Prentiss Tool & Supply Co., New 


York. 


Profilers 
Garvin Mach. Co., New York 
Pratt & Whitney Co., Hartford, 


Conn. 


PulleyTurning and Boring Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 

Pulleys 

American Pulley Co., VPhila., Da 


Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa 

Reeves Pulley Co., Columbus, Ind 


Saunders Mfg. Co., Dayton, 0 


Pulleys, Friction Cone 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Reed Co., | k., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., 


Pittsburgh, Pa 
‘a 


Simonds Mfg. Co., Pittsburgh, I 


Standard Gauge Steel Co., Beaver 
Falls, Pa 
| Racks, Tool 
Ly Me Mix. ¢ ( 
I 
New Britain Mach. Co New Lrit 
ain, Conn 
Reamers 
Chadw kK « ( (, ., Ports 
mouth, N. Hl 
Cleveland Twist Drill Co., Cleve 
land, O 
Clough, R. M., Tolland, Conn 





Evans Friction Cone Co., Boston, | 
Mass 

Pulleys, Speed Changing 

Speed Changing Pulley Co., 
Indianapolis, Ind 

Pumps, Hydraulic 

Elmes Engr. Wks., Cha I (} 
cago, I] 

Watson-Stillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., S« 
fethiehem, Il’a. 

Watson-Stillman Co., New York 


Punches, Power 
Bliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich 
Buffalo Forge Co., 


Brooklyn, N. Y 


Tool Co., Kala 


suffalo, N. Y 


Cincinnati Punch & Shear Co 
Cincinnati, O. 

Cleveland Punch & Shear Wks 
Co., Cleveland, O. 

Hilles & Jones Co., wilmington 
Del 

Long & Allstatter Co., Hamilton 
Ohio. 

Perkins Mach. Co., So. Boston 
Mass. 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, D’a 


Reade Mchry Co., Cleveland, O. 





MecCrosky & Huber, Cincinnati, O 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Process Twist Drill Co., 


Taunton, Mass 


Pratt & Whitney Co., Hartford, 


Conn 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. 


Riveters, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Riveters, Pneumatic 

Bement, Miles & Co., New York 


Cleveland LP’neumatic Tool Co., 
Cleveland, O 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Da 

Q & C Co., Chicago, UL. 

Standard Ry. Equip. Co. St. 
Louis, Mo. 


Riveting Machines 


Bement, Miles & Co., New York. 


Bethlehem Foundry & Mach. Co., 
So Lethlehem, l’a. 
Chambersburg Engr. Co., Cham 


bersburg, Pa 


Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass. 


Roller and Ball Bearings 

American Rol 
foston, Muss 

Auburn Lall Bearing Co., Auburn, 
N. ¥ 


er Dearing Co 


Ball Bearing Co., Philadel., Pa 

Iroquois Mach Co., Providence, 
R. | 

Mossberg & Granville Mfg. Co., 
Providence, R 

Rolling Mill Machinery 

Cleveland Vunch & Shear Wks 


(‘o., Cleveland, O 

Diamond Drill & Mch. Co., Birds 
boro, Pa 

Dill Mach. Co., T. C., Phila., Pa 

Ililles & Jones Co., Wilmingion, 
Ly 

lrogquois Mach. Co., Providence, 
Rn. I 

Mossberg & Granville Mfg. Co., 
Providence kK. I 

Pratt & Whitney Co., Hartford, 
Conn 


Rubber Gcods, Mechanical 


Peerless Rubber Mfg. Co., New 
York 

Rules, Steel 

Mass. Tool Co., Greenfield, Mass 

Sawyer Tool Co., Fitchburg. Mass, 

Starrett Co., L. 8., Athol, Mass 

Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 


Boston, Mass 


Lunkenheimer Co.. Cincinnati, O. 


Sawing Machines, Wood 
American Machinery Co., 
Rapids, Mich. 


Grand 








Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 
Cochrane-Bly Mach. Works, Ro- 


chester, N. ‘ 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Pratt & Whitney 

Conn. 
Reade Mchry. Co., Cleveland, v. 


Co., Uartford, 


Schools, Correspondence 

Amer. School of Correspondence, 
toston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Railway Educational Association, 
Brooklyn, N. Y 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mchry. vo., 
Chicago, Ill. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. L. 

Pratt & Whitney 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Co., 


Co., Hartford, 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. IL. 

Card Mfg. S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., Pittsburg, Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, III. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 


Cai, 


Wormer Machy. Co., C. C., Detroit, 
Mic 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass. 


Separators, Oil 
Springtield Separator Co., 
chester, i 


Man- 


Shapers 

American Tool Wks. Co., Cin., O. 

Barker & Co., Wm., Cincin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
m.. Bi. 


Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Nenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, 
Morton Mfg. 
Heights, mich. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., 
Perkins Mach. Co., 
Mass. 


Co.. Muskegon 
New Haven, 


New York. 
So. Boston, 


AMERICAN 


Shapers— Continued 
Potter & Johnston 
Pawtucket, R. I. 
Smith & Mills, Cincinnati, O. 
Steptoe Shaper Co., John, Cin., O 


Mach. 


Co., 


Shears, Power 


sethlehem Fdry. & Mch. Co., So. 


sethlehem, Lla. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 


Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 


Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Ohio 


National Mchry. Co., Tiffin, O. 


Perkins Mach. Co., So. Boston, 
Mass. 
Pittsburg Shear Knife & Mach. 


Co., Pic.sburg, Pa. 
Reade Mchry. Co., Cleveland, O. 
Shears, Rotary 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 
Mass. 


Shelving, Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Slide Rests 


Bartlett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 
Slotters 


Baker Bros., Toledo, Ohio. 

Barr, H. G., worcester, Mass. 
Bement, Miles &« Co., New York. 
Betts Mach. Wks., Wilmington, 


Del. 
Dill Mach. Co., T. C., Phila., Pa. 
New York. 


Mach. 


Garvin Co., 

New Haven Mfg. Co., New taven, 
Conn. 

Newton Mach. ‘lool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., 
Sockets and Sleeves 
New Process Twist 
Taunton, Mass. 
Spike Machines 
National Machy. Co., Tiffin, O. 


New York. 


Drill 


Co., 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 
Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Canton Crucible Steel Co., Canton, 
Ohio. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar 'T., Boston, 
Mass. 


Steel, Tool 

Boker & Co., Hermann, New York. 

Canton Crucible Steel Co., Canton, 
Ohio. 

Vatriarche & 

Westmoreland 
burg, Pa. 


New York 
Co., Pitts- 


Bell, 


Steel 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 


Providence, R. 
Switchboards 
C & C Electric Co., New York. 
‘riumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, li. 
Taps, Collapsing 
Geometric Drill 


Co., New Haven, 








Conn. 
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Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

jickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

kosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val- 
oe, 4,3 Bs 

National Mchry. Co., ‘liftin, O. 


Pratt & Whitney Co., Hartford, 
Conn. 
Seneca Falls Mfg. Co., Seneca 


Falls, N. 2. 

Webster & Perks Tool Co., Spring- 
field, O. 

Woodward & Rogers Co., 
ford, Conn. 


Hart- 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, III. 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Standard Too! Co., Cleveland, O. 
Webster & Perks ‘Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. ‘Telephone Switch 


Board Co., Providence, R. 1. 


Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, Ill. 
Hlart Mfg. Co., Cleveland, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
MecCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ Small Tools. 
Transmission Machinery 
American Pulley Co., Vhila., 
Caldwell & Son Co., H. W., 

eago, Ill 
Cresson & Co., Geo. 
Link-Belt Engineering Co., 

delphia, Pa. 
Patterson, Gottfried & 

Ltd., New York. 
Reeves Pulley Co., 
Saunders Mfg. Co., 
Traps, Steam 
Houghton & Co., E. 

phia, Pa. 
Trimmers, Wood 
Amer. Mehry. Co., Grand Rapids, 

Mich. 
Washburn 

Mass. 
Trolleys and Tramways 
Harrington, Son & Co., 

Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 

ton, N. Y 
Link Belt 

delphia. ‘ 
Maris Bros., Philadelphia, Pa. 
Yale & Towne Mfg. Co., New 

York. 

Tubing, Steel 
Shelby Steel Tube Co., 

Pa 
Turret Machines 
Automatic Mach. 


Pa 
Chi 


V., Piile., Pa. 
Puuia- 


Hunter, 


Columbus, Ind. 
Dayton, O. 


F., Philadel 


Shops, Worcester, 


Edwin, 


=. 
Engineering Co., Phila- 
Pa 


Pittsburgh, 


Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 

nati, O. 

Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 
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Turret Machines— Continued 


Bullard Mach. Tool Co., 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

siill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Mach. B. &.. 
Cincinnati, O. 

Lodge & Shipley 
Cincinnati, O. 

Niies Tool Works Co., New Lork. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Jobnston Mach. Co., 
Pawtucket, R. IL. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, vexter, Me. 


Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New iork. 

Hammacher, Schlemmer & Ceo., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process ‘Twist Drill 
Taunton, Mass. 

Standard Tool Co., Cleveland, O. 


Bridge 


Tool Co., 


Mach. Tool Co., 


Co., 


Unions, Brass 
Nolte Brass Co., Springfield, O. 


Universal Joints 


Baush Machine Tool Co., Spring 
field, Mass. 


Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. 1. 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Macu. Mfg. Co., Warren, 
Pa. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & 
New York. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co., Chas., Meriden, Conn 

Walworth Mfg. Co., Boston, Mass. 


Co., 


Vises, Pipe 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, I11. 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Saunders Sons, D., Yonkers, N. Y 
Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Sculemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 

Welding Machines 

Long & Allstatter Co., Hamilton, 


Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machinery 
Hoefer Mfg. Co., Freeport, II1. 
Wood Working Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 


Conn. 
Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 


Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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Multiple and Spacing Punch for Structural Work. 


The accompanying illustration shows a 
machine for punching holes in struct 
steel in accordance with a_ lay-out 
shown on a drawing, without the use ot 


templets and without laying off the w 
or the parts to be punched. The ran 
ries an adjustable set of punches in a row 
attached to 


the 


which are 
pune hes nay 


Phe Mla 


so that any or all of 


made inoperative desired 


as 


chine has a capacity for punching at one 





MULTIPLE AND 


holes, 
through 34 inch thickness of material 


plates, I, 
be of 


time six 13-16 inch diameter, 


The material to be punched 


Z, angle or channel bars—may any 


length, pieces 50 and 75 feet long being 


quite common. These pieces are attached 
to the carriage and fed past the punch by 
up to 8 


determined 


defined distances inches at each 


step, by the two index 
levers at the left 
dexes by steps which are multiples of 
inch. 


notches, and by setting the lever at the 


as 


One of these levers in 
The quadrant for this lever has 14 


proper notch a step equal to any multipl 
of % inch up to 7 be had. Th 


- 4 


inches may 


rece ding SOCKETS 
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second ‘ dex v1 ples ot I-I¢ 
ncl Phe n of n to ad 
the indexing tl evers togeth« 
etting 1 5 inche Vv Onc Ve ind f 
3-10 inch by the lhe ‘ ting i spa 
gy OL the es I 5 3-10 ( Witl 
oth evers extren ] 1 thie 
extreme spac ts ( t Cl 
Che table is L teed in botl 
directions for t ( g the work to the 
tial position and for returning the table 
a new piece of wi rk Chis teed 1 


SPACING PUNCH 
nd cros 
led 


two index levers 


operated by the 


open a 
the left, which are control 
lever seen between the 
duct of the Long 

Hamilton, Ohio 


Che machine is the pr 
& Allstatter ( 


mmpany, of 


The Mechanical Heating Processes in the New 
United States Mint at Philadelphia. 
Heat the 


f met t 


is indispensable in treatment 


, 
als, and upon its correct use more 


than upon any other single factor depends 
j The 


metals 


the quality of the work great indus- 


tries which produce in merchant- 


able shape s have made notable progress in 


their heating processes, especially wher 


2 
i ( é gas 

( merous 
ider torn 

I meta c I ed merchandise 
the n] g Ww not 
fully app g blast furnace 
dd even the high 
pr ced illuminating g uld be used to 
iVatl g ( ity and tota 
cos I highiy ft work depend 


her than upon the 


upon corre ( g 1 
cost of the fu ed 

Coal cor ning 28,000,000 of theoretical 
heat units per ton is still by all odds the 
cheapest fue Goo minating gas con 
taining 650,000 he It init in 1,000 cubic 
teet is the most exp €; 43,000 cubic 
feet of ga $1.00 per thousand cubic feet 


only as many 


would cost $43, and contains 


theoretical heat unit as does a ton of 
coal costing, say, $4.00. Against such odds 
gas blast furnaces have nevertheless forced 
their way into hundreds of shops and fac 
tories, and in many of them are now con 
sidered indispensable 

They have conclusively demonstrated 
that more and bette work can be done 
with gas thar p ble with crude fuel 
no matter how ju susly handled, be 
cause, where heat must be applied with 


precision, accurate gradations of tempera 
ture are p ‘ when fuel and ait 
can be ipplied i. combustion chamber 
1 defir ible according 

Notwithstand e demonstrated ad 
vantage f furnaces, they are stlll 
1 leir infat their more general 
1S€ retal { yparently high cost 
of ga t mparatively cheap 
gas made ft nap by automatic pro 
cess 1 vy tuel, averaging, compared 
with city g t 50 cents per thousand 
or one-half 1 verage cost of ordinary 
lluminating g | og has, however, 
greatly tac | itroduction of ga 
blast fur ( ( vor and among 
he é their introduction 
n the ne ed States Mint in Phila 
del} i l n has attracted 
wide t Br h mint having 
taken thy : ( plant as a model 
ind install pattern of “heating 


y on the part of 
inquiry included 


series of experiments at the old mint, no 


tably w he annealing machines, the mint 
ifficials adopted the fuel gas system of thi 
\merican Gas Furnace Company 


Phe derived use of 


principal departments 


advantage from the 
fuel 


ay | briefl 


in the 


al a> 


follows 


In Melting Speed and uniformity of 
peratior ind the nce of ashe here 
tofore refined at heavy expenss 


In 
perfect uniformity of the 


Annealins Little or no oxidation, 


anne al, and spt ed 


ind convenience in peration 


In Assayin iformity and perfect 


ontrol of the liable cupelling, quick 














elting niform conditions it ting 
. ‘ 
’ 
al 
; - ; doar . + 
l; el raving Departinient Perfe 


nnealing of die blanks, correct heating for 
and generally, a 


ird ning dies; peed and 
iniformity in all heating processes 


are now performed wit 


which 
| degree of 


lal pre 


and cleanliness hereto 
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Connections between the gas machines and 
torage tanks are so arranged that the 
fed from either one of 


machines can be 


the four tanks. Each tank has a capacity 


if S000 gallons, so that their aggregate 
which, con 


the 


capacity 1s Over 30,000 gallons, 


verted into naphtha gas, represents 














cision, convenience equivalent in heating power of about 6,000, 
fore unknown in work of this kind, and ooo cubic feet of ordinary illuminating gas. 
o) 








FIG. I THE GAS 


this at a fuel cost not exceeding the fuel 
hills of the old mint for a smaller output of 
finished coin 


Phe the 


resulting from the absence 


saving in melting department 


if ashes to be 
refined at heavy expense, for acids and for 
grinding and handling the same, is espe 
cially notable 

In the annealing department, the unt 


form and thorough anneal makes it pos 


sible to roll the stock to the exact size or 


and thus effects a large reduction in 


the percentage of rejected coin \ con 


derable saving is also made in the amount 


required for removing oxidation 
irfaces of the 
t] 


He Pa 


ym the st strips and blocks 
making plant. It 
i] 


shows 


' , 
basement in the east 


oor 





ing, ina re 
tl The 


ended for 


le purpose 


] ] ] . -¢ 
planned and partly erecte 


decided to adopt the system 


and this part of the 


equip 


location which 


would 


ive been elected had it been embraced 


n the original plans of building, Thi 


] 


om was selected as the best for this pur 


pose available in the building, and though 
not of the shape and dimensions best suited 
for the gas machines, answers its purpose 
well as now arranged 

This room contains three American oil 
gas machines shown in illustration, which 
draw their oil supply from four tanks bur 
ied 4 feet under the yard level just out 


side of the eastern wall of the building. 


MAKING 


PLANT. 













































rHE 


FIG, 2 


lhe three gas machines are operated in 
dependently, so that various departments, 
differ, 


their gas under conditions of quality and 


whose requirements may receive 
pressure best suited to their special work, 
but the machines are so connected that any 
one can be used in place of another, and 


that the three machines can work together 


if desired 
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lhe process of making naphtha gas ts 


entirely automatic, and requires the at 


tention of but one man for a short time 


each day, mainly to see that all the work 


ing parts are lubricated’; that a small bat 
tery, which operates the electric thermos 
tats, 1s in order, and the gas room and 
machines are kept in tidy condition. 

The operator in charge may be called 


upon to supply an unusual demand for gas, 
either as regards its quality or the pressure 


under which it is delivered, and for this 


imple provision has been made. Any ri 


quired change is readily effected by a sim 


ple readjustment of valves, and of the 


thermometer connected with the thermos 


tat which controls the heat supplied to 


the machine in heating the air blast, as 
well as in direct heating of the oil through 
which the blast is forced. 

The process performed may be briefly 
described as the carburetting of dry air 
forced by Reichhelm 


he air is pressure 


blowers through heating chambers located 


in the rear of the machines, and is in 


jected into the generators, the large cylin 
ders shown above the tem 


The 


naphtha in the governor is automatically 


tables, at a 


perature of about 180 degrees Fahr 


maintained at a temperature about 100 d 


grees below that of the air blast, which, 


coming in contact with the much lowe1 


] 


temperature of the oil, is freed from moist 


ure by condensing it, and it sinks to the 














MELTING ROOM, 


bottom of the generator, where it 1s drawn 
off as water 

The foree of the blast atomizes the oil 
and produces a whirling spray in the lowe: 
half of the generator. The air, freed from 
atmospheric moisture, takes up the atom 
oil 


proportion in suspension 
f this 


ized with avidity, and holds a large 


The lighter por- 


tion of spray then passes from the 
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lower to the upper | he generator he only remaining f g c a 
where it is driven throug series of finely f : ‘ ( f 
perforated metal cylinders which confine mized by t r ea roughly 


the mixture of air and oil atoms, until 
combination 1s sufficiently intimate to pass 


from the machine to the conductin 


g pipes 
as a “practically fixed gas.” 
Phe difference between this process and 
that performed by the ordinary carburettor g 
is that the atmospheric moisture being 


eliminated, the air becomes a much bette 
carrier of oil, and that the process does 
not depend solely upon the natural vola 
tility of the oil, but mainly upon its me 
; chanical desintegration or atomization 


lf the naphtha is of a specific gravity 


not much below 76 degrees, every drop 





of it is converted into gas without any 
residuum whatever, and even a somewhat 
heavier oil may be used. This, however, 
requires the application of higher temper 
ature, both in the blast and to the oil in 
the machine, and is attended by the dis 


advantage that the gas more easily con 








denses in the conducting pipes; which 1s 
not compensated for in the difference in th« 
cost of the 76-degree naphtha and of heavy 


er oil, which, while cheaper per gallon, 














; 
will not make cheaper gas 
The generators are fed from the oil 
storage tanks in exact proportion to the 
demand upon them for gas. Water tlows 
into the storage tanks from the machine 
under a head just sufficient to put the 
oil in the storage under the head or pres ' 
sure required to force it into the genera FIG. 4. THE ASSAY DEPARTMENT FURNACI 
n t machine 
It ng sweeps and evaporating 
nd even to heat tea and coffe f 
ured the many women em 
rt ra nday luncheon. The | 
d t 2 it the operative 





nt located 1 al part Ot the 
precisely mn tiv ame manner as 
1 } 
ee e only 
( l pu eT 
' 
nd consider 
oher 
qd ‘ 
i 
( 











( 
ed 
et! 

‘ ( iT i 
FIG. 3. ANNEALING FURNACES FOR ROLLED STRIPS gat 1 ft melter 
ae. ed in 

tors. It will therefore be readily appre where naphtha is d uses { nd easily re | 
ciated that in a hermetically sealed storage generators do their work without noise ved r crucible rests 
underground which contains absolutely no or visible activity ir ‘ ng a passage 
air space, no gas can be formed, and that Of the three machines shown in Fig. 1, nder the nter of t rucible about two 
this simple provision, of displacing oil by the first is visible only in part, but it is inches wid This passage communicates 
water in the storage under a constant the exact duplicate of the second, which with the draft flue, which conducts the 

and invariable pressure, makes an explo- is in full view. The first machine suppl e g nber back of and ; 
sion of the storage a physical impossibility. the coining and engraving departments, thi bove the crucible, where the waste heat 
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is utilized to heat stirring rods, dipping in the rear and pass through the heating methods, and, without having exact fig 


it > 


ladles. and crucible covers, before escaping space at the required speed, which is con- ures, it is safe to say that the former heavy 
| | ‘ b 


into the chimney trolled by the operator by means of a_ loss from imperfect annealing, which fre- 
The top of the crucible is encircled by speed regulator. As they arrive at the dis- quently amounted to one full third of the 
split covers which part in the center and charge, and before they leave the heating total output is almost completely eliminat 
are movable simultaneously by one lever. space, they are subjected to a finely divided ed. In addition to this the coinage has 
become more uniform. There is very much 

less to do in obtaining by rolling, the exact 





thickness of metal required for coins, and 
the convenience and certainty with which 
the operation is performed are unap 
proached by any similar device heretofor 


used practically. 








Fig. 4 shows the assay department with 
five No. 2 U. S. cupel furnaces projecting 








through the brick wall. The fronts of 





these furnaces are covered by cast-iro1 
frames which are so ventilated that only 





a minimum of the radiation from the muf 





fles escapes into the room, and we have 





here the most complete bench of cupelling 
furnaces with reference to efficiency and 
absence of outside heat ever devised. Join 
ing the cupel furnaces are the crucible fur 
naces used in assay work, the largest ot 
which will hold from four to eight cruci 
bles, varying in size, and the two smaller 
mes, single crucibles. 

In a separate room is the laboratory, and 
Fig. 5 shows burners for boiling acids 
evaporating solutions, and making tests 


FIG. 5. CLUSTER BURNERS IN THE LABORATORY. which require an exceedingly nice adjust 





The heat is closely confined to the crucible — 
under the covers which enclose it, thus 
forcing the waste gases to the bottom of 
the chamber, and thence to the tlue. They 
are made for No. 70 crucibles and melt 
a charge of copper in one hour. The 
operator is subjected to the heat which 
naturally radiates from the molten metal 
in the crucible, only, with, perchance, a 
little of the heat reflected from the fire 
brick in the recesses in which the stirrers 
and ladles are heated, insuring great con 
venience and absence of heat 


Fig. 3 shows fine machines in which 


tant 
tris, 


a 
i 


the gold and silver strips, after being rolled 
down from the ingot, receive their several 
anneals until they are reduced to the prop 
er thickness for coin 

The six machines shown in the cut are 
the No. 13 heating machines of the Amer 
ican Gas Furnace Company, with the addi 
tion of the ventilating hoods, which in this 
plant became necessary, owing to the very 
low ceiling of the annealing room, which 
also had not been originally designed for 
its present purpose. 

The strips to be annealed are placed 
upon cast-iron rolls located in the rear of 
the machine shown, which are precise 
ly the same as those shown at the dis- 











charge in front. Hollow cast-iron rolls, 
running on cast-iron hollow shafts driven FIG. 6. ANNEALING FURNACE FOR PUNCHED DISKS, 
by worm and gear, are mounted trans 
versely in the heating chamber above the water spray, which cools the metal, and it ment of heat. These burners must be 
burners, They are so spaced that the emerges from the machine without oxida- der perfect control, and those shown 
heat is forced upwards between them and_ tion and as bright as it entered it, perfectly place the Bunsen burners formerly used 
distributes itself evenly across the whole and uniformly annealed. in the old mint, and which had but a limit- 
width of the furnace. The importance of this process can be ed range of adjustment. 

The bars or strips are placed on the rolls realized only by a comparison with former Fig. 6 shows a No. 17 heating machine 
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used in the whitening room for the final 


anneal of the coin disks before they go to 


the coining presses his machine con the faintest trace of coa 
tains a spiral cylinder, into one end of the departments which 
which the coin blanks are fed from a hop- were almost inaccessib 
per into which they are thrown. The hop- dirt and ashes, are here 
per is so arranged that in revolving it picks as a well-kept machine 
up a definite quantity of coin and transfers The third point which 
it to a spiral way in the rotary cast-iron observer is that, while 


annealing cylinder which is heated to a 


AMERICAN 


are usually c 


hroughout the 


mnnected 
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ishes 
e old ( 
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lean and dy S 
} 
ccul tl 
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bright cherry red. The coin travels through they are here performed with the precision 


this spiral retort and thendrops into a bath 


without exposure to air, and comes 


out acteristic 


and uniformity 


of mé 





which 1s 


xdern macl 











1K 


striking chat 


} 
OOS 











perfectly annealed and as clean and bright Che plat 
Sit was when p iced in the ] ypel (as | \ 
[wo or three things are likely to attract preside Mi 
ention, namely: First, the wide distrib yperation witl 
yn if gas which s not a fixed gas pel 
vithe deterioration, the extent of whicl the in 
inl be Tea d only by look ng ] nN 
biulding ind emembet ng i | v: Iper 1 
nmnnec ed every pat I it rl Sis espe DOVE t 
illy show 1 the labor ory of the \ l ( v 
ftice, where very fine and delicate burners 
must receive a constant and perfectly utr 
form gas to do satisfactory work, which 
has been accomplished to the entire satis Phe lus 
faction of the chief assaver and his assist machine w 
t | er] rd I 


Machine. 


A Large Spur, Spiral and Worm Gear Cutting 


1e 
but 

Cl 1idapnt« 

g to the 
f worm g er head 
! g by which 

I g go g¢ suitably m 
d v v The piece 
Si \ ( im ¢Cx 
samp wing capab es 
Ss wi tw ] e angie varies 
Cl t 10 grees and witha 
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id Two German Grinding Machines. 
We illustrate herewith two. grinding 
machines made by Mayer & Schmidt, of 
iy / Br Offenbach-en-Main, Germany, which pos 


— ess points of decided novelty and interest 
\ 
; [ , Z Fig. 1 shows a cylindrical grinding m< 
“4 F “laa Erie +] ] ] . 
ine fo ternal grinding, the spec 
Viale ZL, KA £4-3 for internal grinding, | 
4 Q. 


adaptability of the machine being to cylit 


drical holes located in long rods or in 


f eee a . ther pieces of such size or s lape as to 
{ j \ 1 Md 1 | 
make it difficult or impossible to revolve 



























time cente! 


same 








within the piece being ground 


' 
| The piece of work a, of the upper and 





both 


and horizontal ad 
ment, but is otherwise stationary. These 


vertical 








adjustments of the face plate 1 intended 
for centering the work only 
ty The speed is received from the drum 
a ee ‘andi Sy Cc uuntershaft by the pulley c of the lower 
“Teh sectional view, and is carried by the pul 
Z leys d and ¢ to the emery wheel spindle, 
. ae Hee which latter has a coupling at f to relieve 
~ | 4 the grinding end of all belt strains. Pul 
, id leys g and ht and the train of gears con 
. i ae nected to the latter cause the piece t 
= ) turn slowly within its cylindrical casing 
C and the emery-wheel spindle being eccet 
z tric to the piece 7 the turning of 7 causes 
c | | the center of the spindle to describe 


swinging frame and a radius link by 


~ | 9 
= § | | } circle rhe pulleys ( dg are carried by 


‘ 
_— 


lll 


ss 




















ONIGNIM! 

































(= cked to make it impossible to disarrange which the belts are kept taut Che ad 
e the movements justment of the eccentricity of the emery 
” The capacity of the machine is equal to. wheel spindle is through the action of 
eC the cutting of gears up to 60 inches diam- pieces i and 7, Piece 7 is adjusted longi 


eter and of two diametral pitch. It will tudinally on 7 and within the cylindrical 


] 


Iso swing hobs 9 inches in diameter casing by the screw k and nand wheel 7 
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Semi-Universal Radial Drill With Speed Box. 

The accompanying illustrations show 
the most recent construction of semi-uni- 
versal radial drill as made by the Amer 
ican Tool Works Company, of Cincinnati. 
The speed box of the machine shown in 
Fig. 2 is especially neat. The constant 
speed motor is geared to shaft a which 
drives, through friction clutches b and c, 
the gears de, which are keyed to the inter- 
mediate shaft f. Additional gears upon 
this shaft drive the friction clutches g and 
h, these clutches running at different 
speeds by reason of the different ratios 
of their gears. By manipulation of lever 1 
-seen more clearly in Fig. 1—either of 
the upper pair of clutches can be engaged, 
giving two speeds, and by manipulating 
lever 7 each of these speeds may be made 
to give two speeds to the shaft k which 
carries the power to the machine. A back 
gear in the head doubles the number of 
speeds thus obtained. It will be observed 
that as independent levers are supplied for 
the two pairs of clutches conflict of the 
clutches is impossible 

A similar speed box is applied to the 
plain and full universal machines of the 
ame makers, and it is used in connection 
with countershaft as well as motor de 


v1 
VIC 


Many things are now being done, and 
have for some time been done in Austra 
lia that are of considerable interest to citi 

‘ns of the United States and have a 
direct bearing upon some of our problems 


We think, therefore, that a recently issued 


\ 











AMERICAN MACHINIST January 22, 1903. 

















SEMI-UNIVERSAL RADIAL DRILL WITH SPEED BOX, 


Consular Repert sent in by Consul Dilling stand that copies of this report are to be 


ham from Auckland and entitled “New obtained on application to the Bureau 
Zealand Labor Laws” ought to be inte: of Foreign Commerce, Department f 


esting to most Americans We under- State 
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ARRANGEMENT OF SPEED BOX 
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Shop Notes From the Lodge & Shipley Ma- 


chine Tool Company's Works. 


The half-tones show a 
number of interesting fixtures and meth 
for them 
of the 


Lodge & Shipley works 


accompanying 


ods of handling work, and we 


are indebted to the liberality pro 


prietors of the 


Figs. 1 and 2 show adaptations of the 


electric motor to the doing of minor oper 


ations, which, when done by the usual 


methods, are apt to be expensive to a 


degree which is out of all proportion to 


their importance. Fig. 1 is a_ portable 


milling fixture for machining the end of 


the top flanges of lathe beds. The fixture 
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ing the pulley will be noticed, the sepa 


rate ring in halves which intervenes 


¢ +} 1] ‘ J J ' 
ween the pulley and the clamp chuck 


} ‘ . - si 
being necessary in 


the crowned surface of the step by which 


the pulley is chucked Fig. 4 shows a 


for crowning four 
a pulley simultaneously 


lhe 
t] 


the real acts as a 


tool 


1 1 
MUuItIple 
are-shaped 


guide piece in 


former to shape the crown to a true arc 


and not to a double cone. The are former 


has a double dovetail fit and an adjust 
ment below enables the piece to be kept 
n close engagement with its guide in 


order to prevent slack, which would ob 


order to accommodate 


steps f 


in ( r ir t 

f t ‘ itte 

is 19 t we \ ( ible a 

s well supported é 

Fig. 7 \ eh-class reaming jig 
for the fi reaming of the main spindle 
carings ir the back gea spindle bear 

ngs he succes t t S operation 
undoubetdly aue ¢ fact that eac 
jig for the different size of lathes 1s 
mounted permanently on its own bas« 
Were the various jigs used on the sam 


base as need 


the alinement 








PORTABLE LATHE BED 


MILLING 





FIXTURI I 


little doubt 
l ec impossibie to preserve 


rmanent set 


—_— 





FIG. 3 BORING CONE PI 


s mounted directly on the V's of the 


which are already planed, and the 


s automatic by the screw shown. Fig. 2 
is a grinding rig for polishing the top 
if course the bearing) surfaces of 
ie \ nd the flat space vetween then 
lhe feed v hand through p 
vhicl nie es with the rac 1 ( ed 
\ suitable bal r eve-b d an over 
head hoist permit quick removal of tl 
fixture I l ne lathe be« ( imnothe 
Figs. 3, 4 and 5 show cone-pulley mak 
ing methods, Fig. 3 being self-explana 
tory and business-like turret tool for bo 
ing the interiors Vhe method of cl 


“ 
f 
4a 


ISIN le d flat ”) l ddl 
f the crown where the motion revers« 
Fig. 5 shows a rig tor polishing T 
3 : 
pulleys—the time-honored file f his 
Murp e he g etire | e p ( 
Te ead ] winging t mie 1 4 
yrressec 2 e bu ng W ri 
er < p ey » Tre t en 
1 ( ess urtace spe n é 
] 7 1] ' * ; 
whee ine ( io eys ire ) p ed 
exe 1 hape 
Fig. ¢ VS a vertu pindle ne 
teaches Phe method of support f 
e overhanging m of the lling 1 
1 from a bracket imped the 


RNI ( ) 
o } 
er \ 
med 
] 
eads 
ig ®& 
y oO 
; 
) ( 
t 
) \ 


Lt 
wher nce lined 1s perma 
t tac we ire 
proportion of the 
re rrection by ( iping 
‘ gl fixt 
‘ + let 
A th 
r rm ‘ 
» sie le m } 
iriie aegi I 
9 A K were done wit! 
{ ) n, and 
i¢ Ira \ tl n 
\ ver reamer In t 
f ' 















nachine, is a proof staff for testing the 
h of the hole 
Fig. g indica the extent to whicl 
forming to ire used these worl 


together with the method of supporting 
them and their general form, The ext 
rior profile of a fairly complicated piece 


wn, and tar 


more 
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erly speeded down and has mounted on ter drill supported with little overhang, n 

the right-hand end of its spindle a circu- difficulty is found in locating the center 

lar oil stove The machine is placed in’ with the needed accuracy 

the scraping department and is used for 

oil-stoning the scrapers, and this it does Engineering Co-operation. 

both better and cheaper than it can _ be At the twenty-fifth anniversary of th 

done by the ordinary method. Engineers’ Club of Philadelphia, Decem 
lig. 11 shows a simple method of solv ber 6, 1902, the toast “The Engineer of 
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FIG. 7 REAMING JIG Hit 


FOR 









caticfactaril. than 
satistactori an 





expeditiously = and 





possible with a set of turret 


would be 
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10 shows one of those small things 


lig 






small amounts which 


the 


which save work by 





handsomely on 
Phe 


grinder 


in the aggregate 


trifling investment 


pay 





shown 


prop 


machine 


ich 1s 





emall bench wh 
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RIG VERTICAL SPINDLE MILLING ATTACH MENT 




















FIXTURE FOR GRINDING CENTER HOLES OF LATHE SPINDLES 


ing a problem which is not always solved the Twentieth Century” was to 


responded 
Charles F 


The piece of work is a shaft by Scott, of Pittsburgh, who 


successfully 


Engineers’ S 


which has been roughed out on a flat tur is at once president of the 
ret lathe, and the arrangement shown is ciety of Western Pennsylvania and of the 
for drilling the center with sufficient ac American Institute of Electrical Engi 


neers. Wi 


a portion of Mr. Se 


curacy for subsequent grinding or other take pleasure in reproducing 


tt’s remarks, assuring 


With the work supported in a 
: and the 


er rest, fair end surface cen our readers that they not only will well 
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repay perusal, but that they embody a most f the future n engineer surrounded tial to this unde ! | t 
important suggestion for the future of by engineers—President Cassatt \t the future di 
the engineering profession in America, It head of the interests with which I am con init ! ngineet 
is a gratification to us to point out how’ nected is a man, successful as organize 
the latter part of the address follows up nd manager and financier, a genius it ist work together \\ 
and enforces the suggestion for a national his foresight, an engineer—George West ranches of t prof 
engineering building which has been made nghouse \ g 
more than once by us editorially. We cat sound judgm read of view, I \ 
refer especially to more than a page upon _ tegrity, character, t) bility to understand engineer | dot tempt to] re 
this topic in August, 1901, “A Union Ey nd to contr met well as matter, t what he 








\ Kft 
gineering Society House,” and again at. direct human for well as physical ng respor ] f \Ve 
page 1724 of the current volume, “Who forces, are essential to the engineer of the gave to the world 1 eam engine he 
Will Build the Engineers’ House?” There future. A recent event which has brought ( el p 
Is no topic more necessary than this for America to pre-eminence is the victory of nd tl te ’ oe one ~ 
the engineers to keep aglow Ir navy \ naval battle is a contest be ce ele n, the 
After goirg over some of the most nota tween fighting machine nd these are the fundan 


ble achievements of the engineer, M1 products of the engineet \ll honor. then peratior | bs ‘ ‘ a ip 
Scott, looking more particularly to the t the engineer, so fittingly represented  plv to elye { v1 "1 tf the 


future, said of him here to-night by Admiral Melvilk t century? What orga n stand 


“He is to become a 








] ; 
{ s ‘ ; 
rep H 
‘ ‘ " 
{ q’ 
t T ? 
1 « ‘ \ 
— 1 
- 
FIG. I! DRILLING CENTERS IN WO ROM THE FLAT RRET A\THI I ririne 
P ¥ ; ; . 
adjusting and operating the intricate me ve new relations of enginee! mone 
anism of a new civilizatior He is to deal themsel Che several branche ft eng the 1 ng, 1 ! the ele 
with larg: aftlairs ina large way He is neering are ntensely nterdependent and tT! l engineer t hie rchitect the nav 
to be closely related to every department co-related Lake ole nstance of large ( { d1 ( g ] g 


of modern life He will be advanced to. work, the extension of the Pennsylvania neers in tl rmy and 1 nd there are 
administrative positions, for which his Railroad into New York city, the tunnels tl chemist the electrochemist an 
knowledge and his training peculiarly fit under the Hudson and East rivers, the others n general eacl 1 that other 
him \t the head of the Pennsylvania terminal facilities and the electrical equip cieties exist, and thi re itually re 
Railroad, directing its vast affairs in the ment, and endeavor to name an important pectful; but there mi picion here 


present and planning to meet the demands branc!l f engineering which is not essen nd there that tl] ther ! litt to 





that 
the 


common, or 
they These 
murmurings of littleness, not of largeness. 

“The 
like the constituent States, have their rep- 
but 


a little too 


are a bit 


exclusive, or 
jealous. are 


several engineering professions, 


resentative bodies, their legislatures, 
why not an engineering congress as well? 
Why not a national representative body 
to stand for the profession of engineering, 
to promote a harmonious co-operation 
which strengthen each and elevate all ? 

“An incident of the past year is an aus- 
picious omen. Four great societies have 
co-operated; they have worked together ; 
they have taken a step which will bring 
recognition to the deserving individual and 
credit to the engineering profession; they 
have founded a medal, and at a magnificent 
dinner they have announced the award of 
the first John Fritz Medal to the venerable 
man who has just spoken, John Fritz him- 
self. But not less significant than even the 
medal is the discovery that the societies 
“an work together, and that by doing so 
they can accomplish worthy ends. 

“In the vision of the future may we not 
discern a reflection of the John Fritz Med 
il in the larger life of the twentieth cen- 
the out 
form of a 


engineer? Methinks I see 
taking the 
the capitol of Amer- 
the 


tury 
ines of the medal 


building, 


nagnificent 


ican engineering. Into this home in 
metropolis are gathered the great engineer- 
ng societies from their scattered lodgings 


Here 1s 


imple assembly halls and comfortable par 


a great technical library, here are 


lors, here are the headquarters of a score 


f lesser societies, affiliated in their work 


but restricted in their scope. I see all 








over the country innumerable local socie- 


ties and engineering clubs, no longer iso- 


lated but joined together into one great 


combination. I see them affiliated with the 


national bodies—sometimes as local chap- 


ters—all together constituting a great 


individual freedom, but 


The 


union. There is 


general co-operation. engineering 
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congress representing all the engineering 
professions and supported by the great 
union of engineering societies gives to en- 
gineers a rank consistent with the impor 
tance of their work; it increases the eff 
ciency of the inter-relations among engi 


neers. An eminent body, it is powerful 
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home of Within the 
week the Society of Mechanical Engineers, 
which has a little house of its own, found 
it so very little that it was forced to hold 


their own present 


its meetings in a large room in a nearby 


tavern, There were present men through 


whose work hundreds of millions have 














I8-INCH I 


in advancing the common interests of en- 


gineers, and it represents the engineering 


profession in its relation to other profes- 
sions, to pure science, to education, to 
legislation, to public improvements and to 
the general welfare. 

“Years ago engineers were individuals 
of trivial consequence compared with men 


Now tech 


in the ‘learned’ professions 


A\THE. 


been added to the wealth of this country, 


are to increase 


Is this right? 


ind their efforts 
the efficiency of the future 
It is just? 

“But 
with the engineers themselves ? 
fully their 


importance? Have they shown a disposi 


present 


somewhat 
Have they 
and 


may not the fault lie 


recognized own strength 


tion to act together, to do large work in a 















































professions are of recognized im 
But the 


cieties of the profession which has made 


nical 


portance even yet national so 


the nineteenth century an era in the 
world’s history, which has provided the 
means for the production of unmeasured 
which 


the 


and greater 


tor 


wealth 
things 


promises yet 


future, have not even a 





rge way Have they given promise that 


they would use well the enlarged facilities 
engineering 


to increase the efficiency of 


work ? 


“The men who are mastering the powers 


the 


of nature will strength of 


effort to 


vet rise in 


meet the increasing re 


For it 


united 
sponsibilities of the coming years 
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ka 
is theirs to build the foundation of the new 
civilization; it is theirs to establish mate- 
rial prosperity—the underlying condition 
for broader, fuller and higher life. The 
end of engineering is usefulness, the char 
acteristic of America is activity; the mod 
ern method is co-operation. As engineers 
of the twentieth century, let us be useful 
let us be active; let us co ope rate.” 

18-inch Lathe, 

We illustrate herewith an 18-inch engine 
lathe which has among other features of 
72 

7 

. 

, \ 

x wey 

rest an imp ed arrangen f fe 

g by meat f which forty-four changes 
for the ead crew and the ‘same numbe 
for the feed rod are obtained by the mov 
ng of three handles placed near the head 
stock. This lathe is clearly shown in the 
accompanying engraving the half-ton 


giving an excellent idea of the design of 


the machine ts showing the 
construction of the head and the 
the 
The bed is provided, as sh 


the 


ment of feed gear 

wn, Wil 
the head 
and footstocks rest a V at the back and 
a flat the The 
are dropped somewhat below those for the 


and this makes possibl 


tor 


guides carriage, while 


on 


way at front inner ways 


carriage, a deeper 


and stronger carriage bridge, and also 


gives the lathe, while nominally of 18-inch 


swing, an actual swing over the ways of 


20' inches 

The spindle, which is ground to size, 1 
driven by a five-step cone pulley and back 
Che front 


geared in the ratio of 11.8 to 1 


bearing of the spindle is 3 inches in 


diameter ; and both front and rear bearings 
are provided with ring oilers 


Che carriage is gibbed front and back, 
a compound rest having a 
both 


1 with taper gibs, 


and fitted with 
lower 
the 
screws for operating the slides are provided 
The : 


the offset type to clear the rest, and is pro 


graduated base upper and 


slides are fitte and 


with graduated dials footstock is of 
vided with a graduated scale for use when 
The lead 
is placed inside the bed and under the 
feed 


setting over for tapers. screw 


cutting tool, and the' splined rod, 
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shown at the outside, is driven from the gears nd d, and betwee € gears 1 
nside through the same gearing that op \ ( Mi ld 
el es the lead screw e two ge d g¢ hul 
ry irrangemet i e ge box at formed on ge ween cc & 
he end of the bed clearly shown it un tree I it and 
Fig. 3; and the manner in which the gear mesh res \ \ ab nd » 
¢ in this box is driven from the spindl rough wl ] ’ the 
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ATHE GEARIN¢ 


With both handle set to 


spindle the right the ratio is 


he box, the shaft shaft I t 2 


the 


driver for the ge; 
self 
through the reversing gears, 


Fig. 4 


being driven from changed to 1 to 


as shown in and, leaving the lower handle to the right 


Shaft a passes freely through e upper to the left, shaft n 


two nad moving 
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v1 ne quartet fast as the 
driver a 


Phe shaft » extending through the wall 


of the gear case enters the bed of the 
athe, and, as shown in Fig. 2, passes 


1 


under the cone of eleven gears already re 
ferred to. Fig. 4 shows the manner in 
which the shaft 1s arranged to drive the 
cone and, through the latter, the lead 
screw and feéd rod. The arm p, mounted, 
as indicated in this drawing, on shaft 
is arranged to be moved along thus shatt 
by means of the handle at the front and 
locked with gear gq in mesh with any one 
of the gears forming cone r. Gear g 1s 
driven by the sliding pinion s on shaft 1, 
and the relative speeds of shafts ¢ and n 
will of course depend entirely upon which 
gear of the cone r gear g is engaged with 
Shaft t is geared direct to the lead screw 
as shown and the latter connected through 
suitable gearing with the feed rod. Ther 
is therefore a fixed relation between the 
speed of the screw and that of the rod 
\s shaft n has for each speed of the 
pindle four different speeds, while shaft 
t has for each speed of n eleven speeds, it 
follows that the lead screw and the feed 
rod have each forty-four changes. The 
threads that may be cut with this com 
bination of gears range from 2 to 32 per 
inch, and the turning feeds obtainable 
range from 'g to 1-128 inch per turn of 
spindle; the feed of the carriage when 
operated by the screw being always four 
times as coarse as when operated by the 
feed rod \ table on the gear box shows 
clearly to the operator the position in 
which the three controlling handles must 
he placed in order to obtain any desired 
rate of feed for turning or screw cutting, 
and a spring plunger in each handle holds 
the latter in place when once set. For cut 
ting left-hand threads the plate carrying 
the reversing gears at the end of the head 
is shifted, this plate having for the pur 
pose a handle in front, as shown in Fig. 1 
rr reversing the carriage feed when 
urning, a hand provided, as shown 
the front of the apron 
box 
yan extra 
tf gears by means of which the range of 
turning and screw cutting feeds is greatly 
creased \ taper turning attachment 


furnished when ordered 


I] lathe 1s made with a 6-foot bed 
Lix¢ between enter 2 teet O nee 
nd Wing V« carriage 13 inche S Phe 
the is built by the American Tool Worl 


Company, of Cincinnati, O 





Computing the Maximum Revolutions of Fly- 
wheels. * 
BY W. H. BOEHM 

Methods that shorten the labor of com 
putation are welcomed alike by the busy 
engineer and the hustling office man. 
Short cut rules are sought not only to 
save time, but also to minimize the chances 
of error 


* From the monthly bulletin of the Fidelity and Casu 
alty Co. 
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In a previous issue of this journal we 
gave a handy rule for computing the rim 
speed of flywheels, and we now give a 
handy rule for computing the maximum 
allowable number of revolutions for cast 
iron wheels of any given diameter 

The rule is based upon the current prac 
tice of allowing a rim speed of one mile 
per minute for well-made cast-iron wheels, 
and so does not take into consideration 
the difference in strength between solid 
and sectional wheels 

The rule gives very accurately the num- 
ber of revolutions per minute at which the 
mile-a-minute danger point is reached, So 
far as we know, the method is new and 
is as follows: 

Rute: To compute the maximum al 
lowable number of revolutions per minute 
for cast-iron wheels, when given the diam 
eter of the wheel in feet, divide the num 
ber 1080 by the diameter in feet 





Letters From Practical Men. 


Piston Rod Tapers. 
Editor American Machinist 
Two very interesting and important fits 
in engine construction are otf the piston 


rod into the cross-head and into the 


pis 
ton-head. In stationary-engine work the 


rod is sometimes threaded and screwed 














nto a split cross-head and clamped tight 
by bolts, also screwed into a_ threaded 
hele, and jammed with a back nut, and 
numerous other ways 

In locomotive work the service is mort 
severe than in stationary-engine work 
owing to the spring of frames and run 
ning gear, numerous reversals, grit, etc 

Referring to the drawings, those shown 
in Figs. 1, 2, 3, 4 and 6 are the styles 
most commonly used in locomotive work 
for the cross-head end. That shown in 
Fig. 5 is for the piston-head end, and is 
used very generally in both stationary and 
locomotive practice. 


In Fig. 1 the rod has a shoulder, which 
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is drawn tight against the face of th 
cross-head by a taper key driven throug] 
the head and rod. Fig. 2 shows the ro 
without a shoulder, and the small diam 
eter of the tapered end is drawn tight 
against the annular bearing at the ba 
ot the cross-head bore by a tapered key 
Fig. 3 shows the rod fitted as in Fig. 1 
but the shoulder is drawn trght by a nut 
and jamb nut. It is sometimes made 
Fig. 4, a portion of the shoulder being 
let into the cross-head face, fitting 
counterbore and helping to stiffen the rod 
In all these styles the tapered ends of thi 
rods, after being ground with emery and 
oil in the cross-head bore, are allowed 
sufficient draft to make a good, solid fit 
when the keys are driven in or nuts tight 
ened up, as the case may be. 

Fig. 5 shows the rod fitted with 
shoulder, as usually made, the body of 
the rod forming the shoulder. The rod 
has a tapered end driven in tight and held 
with a nut, and the end of the rod riveted 
over 

Every shop making a large number ot 
duplicate engines must consider carefully 
the maintenance of tools, especially the 
reamers for this work 

Where the bore is clear through with 
a clearance for the point of the reamer it 
will last as long as the diameter permits 


The size of the fit is usually measured at 
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ON ROD TAPERS 


the large diameter of t cross-head bore 
tor convenience 

In Fig. 2 the conditions are reversed 
The size in such a case is usually meas 
ured at the small diameter of the bore 
This requires that the relation of the 
diameter to the length of bearing of the 
reamer remain the same. When the least 


wear of the reamer occurs, it is necessary 


to cut off its end to make the relations 
again correct. 

[The reamers used for Fig. 3 are the 
same as those used for Fig. 1, but they 
the 


are limited on the point, owing t 
width of the side opening. The size also 


is measured at large diameter of bore 
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is used, retained by a taper key throug! rod was driven in more and mot \ ! e ving 
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“Jarno’s Taper for Lath Centers,” driit H. | D n designing cel n | f machinet 
irticle which appeared in the AMERICAN ; dt ng ' may 
\IAcHINIST in October, 1889, suggested A Diagram for Total Time on a Job—Changirg 
the taper 1 inch in 20 incl Later s¢ Drawings. ether \ Eq 


eral tool shops adopted it as their stan- Editor American Machinist nience separate she made of 
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knows, that for want of saving a day in 
the drawing office, ten or twenty or even 
more machinists are put on overtime. 

There is something to be said for the 
method advocated by Mr. Worcester for 
aving the time of the drawing office, but 
there is a lot to be said against it, mainly 
because it saves the time of the draftsman, 
which is not the same as saving the time 
in the drawing office—that is, saving the 
time of the works by work done in the 
drawing office. A far better plan is that 
idopted by several firms, and which may be 
described thus: A drawing is made of a 
standard article, and being a standardized 
part should preferably be made on linen 
mounted paper, traced and printed as 
usual. By and by a slight improvement 
or modification is made—still keeping it 
interchangeable with the rest of the ma 
chine, but it is nevertheless different in 
some one or more particulars. The altera 
tion is made on the drawing in, say, red 
ink (the original being in pencil) in such 
a way as to still allow the original to be 
seen; a fresh number is placed at the bot- 
tom with the distinctive note “to red” and 
the new date. It is then treated as a new 
drawing and is traced by a tracer and 
printed for the shops, ete. If another 
alteration is required, it may be made in 
blue, or green, yellow, brown, ete. I have 
seen as many as six or seven alterations 
to the original on one sheet. The original 
is made by a proper draftsman and put in 
with a hard pencil, say 6 H, in clear lines, 
ind thus provides always a complete his 
tory of the part on one sheet, while a 
tracing exists for each modification It 
then an order is received for repairs o1 
renewals, the shops can always have a 
clean and proper print without blotches or 
blurs, for the making of that part. This 
method costs a little more than Mr 
Worcester’s at first, but it is incomparably 
safer and cheaper in the long run, to say 
nothing of shop morality. Dodging prints 
and kveping records in books may be nice, 
but they remind me of an editorial in the 
Railroad Gazette published some six or 
seven years ago, in which they took for 
text, “Economy is a Wasteful and Ex 
pensive Luxury.” There is one golden 
rule that ought to be printed—not in gold 

but in clear black type in sight of all 
draftsmen, and that is: “DRAWINGS 
MUST BE FOOL PROOF !” 

Ernest R. Briccs 
Rugby, England 





To Filter Dirty Gasoline. 


Editor American Machinist: 

When a piece of metal sinks in water 
we explain it by saying that the metal has 
a specific gravity greater than water. Cut 
the piece in two and each half also will 
sink freely. If however, the process of 
bisection be continued sufficiently far a 
point will be reached when the pieces will 
float in water. No manner of reasoning 
suggests to us that the pieces have a spe 
cific gravity different from the whole 
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lump, yet the pieces float. To ensure that 
they are not spongy, they may be tlattened 
by a hammer to consolidate them. Thx 
condensed flakes still float. Even gold 
will float on water of one-twentieth its 
specific gravity. Some say that the sur 
face tension of the liquid is sufficient to 
explain the problem; but float gold will 
float below the surface, though no doubt 
surface tension may account for floating 
particles remaining there when they hap- 
pen to reach the surface. 

If a piece of spongy platinum be held 
above a jet of gas issuing froma burner, 
the platinum will begin to glow, and finally 
it will become so hot that the gas will 
ignite. Where gas is still used as an 
luminant this method is preferable to the 




















FIG. 1 
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FIG. a 

CENTRIFUGAI SEPARATOR FOR LIQUIDS AND 
DIRT. 


use of matches, except that some gas 
escapes before ignition takes place. The 
fact that ignition is caused by platinum is 
very curious, and the explanation is, or 
is thought to be, that it is due to the 
powerful adhesion or attraction of the 
platinum for gases. This attraction ap 
proximates the atoms of the combustible 
gas and of the air so closely that they are 
compelled to combine. Possibly they are 
compressed by the attraction, and the heat 
generated by compression may assist. 
Carbon has the same property, and is used 
in sick rooms to promote the oxidation of 
organic matter in the air. It appears 
likely that other metals and metallic ores 
have the same property. The minute 
quantity of air adhering to a thin flake of 
gold would help this to float, and lighter 
ores would float in even larger sizes. 

Dirt is carried in suspension in water 
whenever its particles are so small that 
their greater specific gravity cannot pro- 
mote sinking with sufficient rapidity to 


counteract stirring-up action. Gasoline 
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that has been used to clean metals is ren 
dered dirty because it carries in suspen 
sion particles that have not enough energy 
of gravitation to sink 


soiling the water 


Perhaps they have 
a little adhering air I 
on which fine flakes of copper pyrites are 
floating will cause them to sink. This is 
explained to be due to the expulsion ot 
the cohering air molecules In certair 
processes of ore concentration crude min 
eral oil residuum is used to separate sul 
phide ores from oxides. This it does 
most effectually, but the difficulty is then 
to get the fine sulphide particles out of 
the oil. This is done by centrifugal ac 
tion. If water weighs I and a piece of 
ore weighs 3, there is a propelling effect 
due to gravity of 3 I = 2 to compel 
the ore to force its way through the oii 
which envelopes it. 

Place the mass ina rapidly rotating drum 
moving at such a speed that the weight 
of the revolving particles is increased 
eight-fold. Then the water will press 
with the intensity of 1 8 8, and the 
metallic ore particle will press with an 


intensity of 3 x 8 24. Instead of 2 the 


propelling energy is now 24 — 8 16 
Each little flake of pyrites now energeti 


~41]] 
Call 


y pushes its way through the oil and 
collects around the drum. The centrifugal 
cream separator is but one example of 
two liquids of slightly different specifi 
gravity being more rapidly and completely 
separated than is possible in the large, flat 
shallow dish of the dairyman farmer 
Over here we have used these centrifugal 
cream separators to separate the oil from 
the water rejected from surface conden 
sers, in order that the soft, pure water 
might be safely used for boiler feeding 
The dairy business must have been as 
active as could be attended to by the mak 
ers of these centrifugal machines, for our 
efforts to provide an excellent field for 
the extension of the business did not seen 
to be appreciated, and we could not buy a 
commoner machine which would have 
served our purpose, and could only get 
the expensive dairy machine, which is 
made in a fashion that, in my opinion 
admits of very considerable alteration and 
improvement. ‘ 

The foregoing seems a long preface to 
the question of cleaning gasoline from its 
load of dirt, and indeed the actual object 
to which I wished to draw attention seems 
to be sufficiently suggested already. 

The separation of particles of metallic 
ores is effected in a machine of which the 
diagrammatic sketch herewith will give an 
idea: An outer case A contains a re 
volving drum B hung on a spindle C so 
as to be perfectly free to select its own 
center of rotation. A pipe p carries down 
the oil to a point below the ring plate D 
The dotted lines represent the vertical 
wall of water in the revolving drum, and 
the edge of the plate D dips below the 
water. If the machine is fed with a mix- 
ture of oil and water, the surplus water 
escapes at the top lip E into the outer 
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casing, whence it is drained off. The oil fore January 1, 1873, the system was op ver in Ge! w anything 
spreads thinly over the whole water sur tional; after that date it was compulsory else used 

face and finally escapes also over the edge I remember well how the old fellows used [ finally express the neere W 

l In traveling up the wall of water to “howl,” and many of them, judging by - s g W Vv opp 

the heavier particles make their way their remarks, must have had sleepless the metric system \ change the 

rapidly through the thin oil film and pass nights. But how quickly those old sim- and hope nobody w feel offend 


into the water and finally deposit, as per pletons found out what a great boon it nything I have 1 in the defence ot 


the dots, all around the rotating drum, the was for them, how much work was saved what | nsider an improvement 
speed of which gives an eightfold gravity and how easy the use of the new system New York Cuas. J. Koe 


etfect now, if the gravity is thus in We youngsters surely had the benetit of [Mr 


IN ( ae CxXp ence 
creased, the atoms of air carried by each the knowledge of several systems of stan abroad. has been toolmaker in a numbe 


yarticle of oil must also be compressed dards, and many hours were saved in ee a a, ee oie — 
- I I ( \ in and 


eightfold, and they lose their power of school after that by that “splendid” metric was jin business for himself in Boston f 
floating such particles to a great extent, system eight y He comes w n our defi 


because of this loss of volume, for the In 1874 I came to this counfry, and if tjon of mnetent witness on the metri 





‘ i t 4 4 i { 
compression has scarcely any effect in re- it was at first a little bothersome, I got) qgyestion. havine had experien W 
ducing the volume of the oil used to English measures in a few weeks hoth thi nelich and ti me . 


With these known facts before us may I went over to Germany in 1808 and had ten — hit nar ene te ’ 
; ems in ( n. We 


we not begin to argue that gasoline is to use the meter again, and I must sav 


likely to part with its load of dirt if only that Mr. Drake, Mr. Bartlett and th vice their testimony nd a 








vive ) ir i 
: it is exposed to an intensified gravity effect others are perfectly right in everything peen practically 1 , fave 
that will enable the dirt particles to move’ they say regarding its use in commerce the me y \\ ve glad 
through the gasoline by reason of th n the workshop and factory hear from anv others who have had a 
greater differential of gravity effect that Chis summer I had occasion to see what <jmilar experie ' 1 
has been set up? a confounded measure we use here \ the metric or the Eng ystet | 
In separating two liquids, as in the’ very prominent and well known firm had —— 
cream separator, the main principle is as jigs and fixtures made outside of thei Engineering Reminiscences—ll. 
illustrated in Fig. 2 The liquid stands own toolroon he blueprints, which of a 
like the vertical wall h, The line f marks course were made in the designing depart 8 opyright 1902 
the point of separation. A pipe sis brought ment of the concern, looked in fact mort In the ctior et t tone-dre 
from the outer circumference of the drum like a table to test the mathematical ability hine sl n int { gp 
ind terminated at the point above the line of the toolmakers ther than their sk re ( ‘ 
f Thus the cream tlows over the lip O There were written in Quarter eighth om , | e! will f ‘ 
nd the milk escapes s separated by the xteenths and down t xty-fourths wi f é 
plate ie hicknes shown ex ften wondered w they had not used | ‘ | 
ggerated, b l e thought will show 128ths and 256tl f ( dof |] c eat 
hat if it is correctly proportioned, as it 1-1000ths Chey had to pay d y f I for 
may be by the relative positions of s and the re-computation it { . 1 I ’ 
] i the line I ever get back ny n hot he ¢ d to fig ( \ { j ” ft 
to the wall of the drum; but if the feed they ought to have w ed 1 | ee { f f f the 
s made too copious the separation w 1m fac es in this country ( 
be less effective and thinner cream wil Those \ entertain the 1 , f ; , " 
escape at Che actual machine differs reign buyers of Am \ machit 9 ( 
widely in detail, but Fig. 2 will explain are entirely indifferent as to whether it is latte d iust thet ' nto u What 
the principles involved. If suspended, as_ built to the metric or the English system ey, nv 
in Fig. 1, from above and driven electric ought to inform themselves a little more portant on rl , proved to be ad 
ally, these centrifugals might be very much thoroughly on that point mirablv suited for the machi nd never 
more cheaply constructed and employed Wherever I went in Europe American gave us any troubl Fan ritv W 
for separating oil from sur face condensers tools were just good enough for mé [ speed in the running of the stone-dt 
as well perhaps as to clean gasoline and did not want nor buy anything else; but machine made 1 ve to the val f 
do other work the only thing I objected to was the high rotative speeds in all cases to w 
W. H. Boorn trouble the men had with screw cutting, they are adapted 
LOA ALI T OT etc. On the Brown & Sharpe milling ma When ( essing machin 
The Metric System. chines and the American lathes and other tarted. a difficulty presented itself 
Editor American Machinist machines it was easy for me to get along, engine ‘* lated There w 
I hope you will permit a few words but how many times did I have to instruct that should have caused this action, fat 
from one of your readers who, as a young) men how to figure the 1-1000 inch into is I could observe The load on 
man, used the meter simultaneously with millimeters! If the gentlemen®in ques gine W nstant llowever the w 
the Rhenish inch and who had to learn in tion would get into such close contact, dor n the stone 1 have varied, the 
school the equivalent values of several not alone with the heads and leading peo worl f t engi to lift the 1] 
systems of inches ple of German firms, but also with supe met ; fr, , 
In Germany at that time (about 1866) intendents, foremen, toolmakers and ma presented a unitorm resistances | 
as many standard feet were used as there chinists, they might have a different opin lation w I very great nearly as | 
were states (about thirty-nine or torty) 10n ( I ! t cent rt 
each little state having measures each one Anybody claiming that the met: * need vhich w ld ¢ variation of 
yf which, seemingly, under all circum tem is not thoroughly introduced in _ thirt x blows pi te to each | 


stances had to differ from its three or four France, Germany, Italy, Austria, Belgium mer Chis, hoy produced a waving 
or even more, neighbors’ measures. After Holland, Sweden, Norway and Denmark irf n the The more rapid 
the war of 1866 the Parliament of the yea, even Russia—must either in every the blow, the stronger it was and 
North German federation adopted the meter see a yardstick or he must be blind; deeper the cut waves were sligl 
metric system, with the result that the four was in Rome and did not see the Pops nly about 1-32 inch variation in depth, but 


southern states had to adopt it also se During the three and a half years I was yet it w not p le for our rubbing 
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to grind them off without great 
of time. So we had to employ thre: 
or four stone cutters to chisel off these 


ridges, which were about 3 ‘or 4 inches 


It was evident that this oscillation must 


be stopped. I tried to remedy it by chang 
ing the pressure of the steam, and then by 
changing the pulleys so as to run the en 
gine faster, the speed of the governor, 
however, necessarily remaining the same 


But these had no effect Having ex 
hausted my own stock of ignorance on the 
ubject, I applied to professional experts 
for more, and I got it Three persons, 


» know, and who 


who [ supposed ought t 
probably did know, all that was then 
known on the subject, gave me the same 
‘ 1 ¢ 1 ° 
advice It was that I get a larger engine 
and a great deal larger flywheel. This 
advice did not seem to me reasonable. I 
knew that the engine was large enough, 


because while the governor was in the low 


est position, in which it did not open the 
throttle entirely by any means, the ma 
chine ran too fast. They then told me I 
must have a heavier tlywheel at any rate, 
and they explained to me that the flywheel 
performed two ofhces—one to carry the 
crank over its dead centers with an ap 


proximately uniform motion, and the 
other to give the governor time to act. I 
replied that the engine passed its dead 
centers with absolute uniformity then, as 
nearly as I could see, and consequently 
for that purpose the flywheel I had must 
be sufficient, and I did not see why the 
governor should require any time to act 
They told me that all governors required 
time to act, of course 

I then examined the governor more 
critically, and made up my mind that its 
action was hindered by friction in the 
driving joints at the top of the spindle 
These joints were about 4 inches apart, on 
opposite sides of the spindle, and were of a 
character in which the force transmitted 
through them to drive the balls produced 
a pinch between the faces of the joints. 
\gain | applied to my authorities for some 
way of getting rid of this friction. They 
told me that was easy enough, All I had 
to do was to put a yoke on the governor 
spindle, through which the governor arms 
were threaded and by which the driving 
pressure was applied close to the balls. So 
for the first time I took their advice and 
had a yoke put on the governor. I could 
not discover that this yoke helped the mat 
ter at all. The improvement was too tri 
fling to be noticed I also saw clearly 
enough why this was so. The pressure 
applied was lighter than that applied 
through the joints, but it was also applied 
at a correspondingly increased distance 
from the axis, so that the effect in retard 


ing the action of the governor was sub 


lly the same 


stantia 

I saw that if I got any relief I must find 
a way to it myself. So I began studying 
the subject of governors My engineer 


ing library at that time consisted of “Has 
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well.” What little book knowledge I had 
respecting mechanics I had learned from 
Haswell I turned to Haswell and read 
what he had to say about governors. I 
learned that they vere conical pendulums, 
and made half as many revolutions in a 
minute as a pendulum made _ vibrations, 
whose length was equal to the hight of 
the cone, the base of which was the plane 
in which the center of oscillation of the 
balls and arms revolved, and its apex the 
point of intersection of the axes of the 
arms, if produced upwards. I did not see 
that this got me out of my difficulty at 
all I then referred to the subject of cen 
trifugal force, with which I had made 
some acquaintance before, and I read this 
champion mind muddler: “All bodies 
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moving around a center or fixed point have 
a tendency to fly off in a straight line 
This is termed centrifugal force.’ This 
did not help me any more, nor interest 
me much at that time. But I read further 
that the centrifugal force of a body re 
volving in any given circle varied as the 
square of the speed. ‘Thus a body mak- 
10 revolutions per minute will exert 


ing 
four times as much centrifugal force as 
will be exerted by the same body making 
5 revolutions per minute.” The governor 
on my engine was making 50 revolutions 
per minute, and in thinking the matter 
over it occurred to me that if the governor 
could be run as fast as my machine, name 
ly, at 300 revolutions per minute, the cen 
trifugal force of one pound would be as 


o 
S 


eat as that exerted by 36 pounds at 50 
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revolutions per minute. I cried “Eureka! 


I have found it.””. A 1-pound ball in place 


of a 36-pound ball would be easily driven 
I told my experts of the great find that I 
had made, and they laughed at me. They 
told me I ought to know that the mo 


mentum of the balls increased in the same 
ratio withtheir centrifugal force, lJ / 
h, and 


that I would gain nothing by my proposed 


being the expression common to bot 


change, but instead I would have to ro 
tate also the weight that I would need 
to use to hold the small balls down, and 
the last case would be worse than the 
first. This staggered me, and I pondered 
awhile what I should do 

I had a friend living nearby on Fou: 
teenth street, west of Seventh avenue—a 
Mr. Thompson, a great mathematician and 
the editor of a series of mathematical 
books then largely used. So I called upon 
him and stated my trouble and asked his 
advice. He illuminated the subject to me 
as follows: “You seem to be a persevering 
young man; keep hard at it and you will 
solve the difficulty by and by.’ 

In my despair [ just had before me this 


one thought. The friction must be cured 


at any rate, After a time I thought that 
if I made a longer joint at the top, so that 
the pressure required to drive the balls 
would be applied at some distance from 
the axis, and normal to the surface of the 
joint pin, the difficulty would be overcome 

I felt so sure of this that I risked making 
a governor with a single joint at the apex 
of the cone, thus making the governor 
more sensitive, still holding to my little 
balls and high speed. The joint at the top 
I made 6 inches in length. 

When this governor was started, the 
trouble absolutely vanished. The engine 
ran with perfect uniformity while the load 
was constant. I use the adjective “per 
fect” advisedly, for the governor slide was 
as motionless on the spindle as if it were 
screwed tight, and the governor proved 
to be the most sensitive possible index of 
the variations of speed. When the belt 
was thrown on to the loose pulley the 
engine ran idle. The governor then rose 
promptly but gently to its fixed highest 
position, and stood there motionless until 
the belt was thrown on and the hammers 
were started, when it moved as gently but 
promptly down to its lower position and 
stood there again motionless so long as 
the hammers were running. We could not 
detect by the eye the variation in speed 
that caused this action of the governor 
The heaviest load on the engine, however, 
was dragging rapidly the two tables loaded 
with stone. This caused the governor to 
settle still further, but always the motion 
if the engine seemed to be the same so 
far as I could detect. The surface pro- 
duced on the stone left nothing to be de- 
sired, The machine cut true planes, free 
from any windage, and the surfaces were 
left so smooth that the rubbing machine 
had but little to do, and kept up with the 


cutting machine very easily. The governor 
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1 
| 


fascinated me, as it did everybody wl 
witnessed its operation 

I made it with the weight hanging 
the slide. Mr. John McLaren, a machinist 
who had « | 


when he first saw it said, 


turn your, weight upside down and put 
it between the arms?” I was not long in 
acting upon this suggestion, and that mad 
the Porter governor complet lL had 


described and illustrated in the Scientifi 
American. They took a photograph of it 
as photographs were taken in those days 
that is, they sent their artist up to mal 
a sketch of it and this sketch (shown hers 
and description will be found in the § 


tific American of October 9, 1858 


Julius Fr. Pajeken. 


We announced at page 71 the sud 
death of Mr. Pajeken, general manager « 
the machine tool works of Ldw. Loewe & 
Co., in Berlin, and whose portrait we het 
with present. Mr. Pajeken was in mat 
respects a most remarkable man. He pe 
sessed those qualities which enabled hu 
to make many warm friends wherever he 
was known, and his acquaintance among 
the engineers and manufacturers of thy 
world was very extensive Mr. Pajeket 
was a most patient and conscientiou 
seeker after knowledge \n Americat 
friend of his whom he was in the habit of 
consulting, said, the other day, “When M1 
Pajeken asked my advice or opinion I al 
ways knew he was sincere and that if | 
gave him points from my. experien 
which were adapted to his conditions he 
would use them, unless something bette 


was presented He never que stioned tort 


the mere sake of making talk Mi 
Pajeken’s geniality and good fellowship 


were prominent traits in his character, and 


at the same time he was a hard worker 
ind had a mind constructed upon the 
hroad-gage principle, a mind which recog 
nized a “good fellow” or a good idea, re 
gardless of nationality. Few people realize 
what it means to create, as he did, a great 
machine tool works, built and equipped al 
most entirely along lines followed in a 
country over three thousand miles away, 
and carrying on its industries under en 
tively different social and political condi 
tions. Mr. Pajeken took an especial in 
terest in young men, and many of them 
realize themselves to be indebted to him 
for wise council and substantial assistance 
He was a man whom it was a privilege t 
know. We take the following sketch of 
his career from The Engineer 

“Herr Pajeken—the name, it may be of 


nterest to remark, 1s pronounced almost 


like Pike-en—was born on September 16 
1843, in Bremen. He was the son of a 
well-known scholar and teacher, Clemen 


Albert Pajeken 
Bremen until he was sixteen, and then 
went to America, and served his time as 
an apprentice in the Morgan Iron Works 


College Point, Long Island 


re ne 
\ 

1] 

I 

wi \ 
Beye 
SON he 





and 


AMERICAN 


dais”) 


Service 


Leipzig 


ed the 


Loe 
and 


we 


} 


MACHINIST 


I 





PAJEKEN 













































a 


ase 


ee a 


ne I St 


— 


<lelee —in aint 


ee ee eee 




















132 


AMERICAN MACHINIST 


Issued every Thursday by the 


Hill Publishing C 
g Company 
World Building, New York. 
Also published at 34 Norfolk St., Strand, London, W. C 
Correspondence on mechanical subjects solicited 
Name and address must always be given—not nec- 
essarily for publication 
Address all business communications to the A meri- 
can Machinist. Matter for reading columns may be 
addressed to the Editor. 
Subscribers can have address changed at will, 
Give old and new addresses. Date on wrapper 
denotes end of month in which subse riplion expires 


Subscription Price: 


$4 per year, postage prepaid, to any post office in North 
America, $5 in all foreign countries exce pt Europe ; 
Twenty-five Shillings there. No back num 
bers beyond current year For sale 


by newsdealers generally. 


European sub criptions served by the AmMerRIcA: 
Macuinist Co., Lrp., 34 Norfolk St., Strand, Lo 
don, W. C. 


Entered at New York P. O. as mail matter of the second 


class, . 


Cable address, ‘‘ Macuintst,” N. Y. 
Lieber’s and A B C Codes. 





Of this issue of the AMERICAN MACHINIST 
18,000 copics are printed. Total for 19038, so 
far, 84,000 Vone sent regularly free Vone 
taken back from news-stands. No back num 
bers bevond current year. 


Contents. 7 


Multiple and Spacing Punch for 
Sipucttral WO. <.4osdssiesocs. FZ 
The Mechanical Heating Processes in 
the United States Mint at Phila- 


GR inc GO ecules teh care wone eee 
A Large Spur, Spiral and Worm Gear 
Cutting BEacnine.........sccsss. 197 
Two German Grinding Machines.... 118 
Semi-Universal Radial Drill with 
Speed Se EERE 
Shop Notes from the Lodge & Ship 
ley Machine Tool Company’s 
i RI Pee re meee: 
Engineering Co-operation............ 122 
SE-B DMO oh soaccn sc Kccumweiosad-ee. SOS 
Computing the Maximum Revolu- 
tions of Flywheels.............. 126 
Letters from Practical Men: Piston 
Rod Tapers....A Diagram for 
Total Time on a Job—Changing 
Drawings....To Filter Dirty Gas- 
oline....The Metric System. ..126-129 
Engineering Reminiscences—III...... 129 
Pie FP. FAM is siccccecenseese cs 29) 
New Laws Against Discriminating 
OE EE PE Tee 
The New York Terminal of the Penn 
BYIVAOIA MAMIOEG. <6 cccccredceccs 198 
Tests of the Isham Shell........ 132 
Automatic Worm Threading Lathe... 133 
A Geometrical Problem............. 133 
Lectures for the People 133 


Machinery Imports of the Philippines. 134 
Calendars he oes sco at a PO Aa age rata wie ae 
Personal arenten ico 
Obituary....... pega dia vioud oie aces 





AMERICAN MACHINIST 


New Laws Against Discriminating Rates. 

Those who are acquainted with what has 
been done in the past will not be likely to 
have much faith in the efficacy of the pro 
posed laws making discriminating rates by 
railroads unlawful, The fact is such rates 
have been unlawful in the past, but that 
has not prevented them. Several years 
ago a certain steel manufacturing concern 
in Pennsylvania discovered evidence show 
ing that the Pennsylvania Railroad had 
made discriminating rates in favor of the 
Pennsylvania Steel Company. This evi 
dence was shown to officials of the rail 
road, and they were informed that unless 
they made the matter right it would be 
taken into the courts. The railroad paid 
more than $400,000 to keep the case out 
of the courts; thus showing, not only that 
such discriminating rates as it had been 
making were unlawful, but that the rail 
road officials knew it and practically ac 
knowledged it. This was simply one of 
the cases in which the wronged manu- 
facturing concern happened to be able to 
get hold of evidence of violation of the 
law; but of course no one knows how 
many other manufacturing concerns have 
been, or are even now being driven to the 
wall by a force the nature of which they 
do not understand. They only know that 
they are unable to compete—that another 
concern can apparently make money at 
prices which mean ruin to them, and we 
fear there ts little hope of improvement 
n this respect from the enactment of more 
laws. We already have the laws; the difh 
culty seems to be to enforce them, and it 
is notorious that railroad officials have as 
little respect for a law that stands in their 
way as they have for a “gentlemen’s agree 
ment. 
The New York Terminal of the Pennsylvania 

Railroad 

Now that the preliminaries regarding 
the franchise by which the Pennsylvania 
Railroad is to cross Manhattan Island and 
construct upon it the greatest railroad te1 
minal in the world have been settled, in 
terest centers upon the plans which ar 
being developed. Vast as is such an en 
terprise in its very nature, it is obvious 
that the public has not yet formed an ade 
quate idea of how vast it is really to be 
The most striking single fact in this con 
nection is the ground space of the terminal 
building, which is to cover four entiré 
blocks between Seventh and Ninth avenues 
and Thirty-first and Thirty-third streets, 
and it is understood that the architecture 
of the terminal is to be of the imposing 
and monumental character appropriate to 
its size and purposes. For it an excava 
tion of 500 by 8oo feet will be made to a 
depth of 40 to 50 feet 

Interest has of course been centered on 
the tunnel below the Hudson River and 
the Manhattan terminal, but these are not 
all. The entire project includes a double 
tunnel from New Jersey to Manhattan, a 
four-tunnel extension from Manhattan to 
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Long Island and a Long Island terminal, 
together with extensions and the partial 
electrification of the Long Island Railroad 
and two power-houses aggregating 100,000 
horse-power, one on Long Island and the 
other in New Jersey 

The organization which has been per 
fected for the design and execution of the 
work has been divided into four depart 
ments, of which the first deals with the 
tunnels, the second the architecture, the 
third the mechanical and electrical engi- 
neering and the fourth the railroad work 
proper. 

The tunnel work is to be in charge of 
a commission of engineers consisting of 
Col, C. W. Raymond, C. E. Jacobs, A 
Noble, W. E. Brown, G. Lindenthal and 
George Gibbs. The architectural work will 
be in charge of McKim, Mead & White, 
and the mechanical and electrical engineer- 
ing will be in charge of Westinghouse, 
Church, Kerr & Co., whose first vice- 
president, Mr. Gibbs, is also a member of 
the tunnel commission as well as engineer 
to the architects, and thus forms a con 
necting link between the various depart 
ments of the work 

Considerable preliminary work has al 
ready been done, the tunnel commission 
having been at work since last spring, 
while the architects and engineers have 


had a large number of men at work since 


June. This work has consisted chiefly of 
investigations and determinations relative 
to methods, quantities and the feasibility 


if numerous plans. By work, first inde 
pendently and then in consultation between 
the various departments, a process of ap 
proximation and elimination 1s going on 
which will eventually result in the pre 
sentation to the management of the Penn 
sylvania Railroad of complete plans for 
final approval, All engineers will be able 
to appreciate the immense amount of work 
which must thus be expended upon plans 
which are ultimately found to be impos 
sible or inexpedient and which work will 
not appear in the final plans. 

The plans of the Long Island power 
house are substantially completed and 
work upon it will begin at once. This 
portion of the work is required in advance 
of the rest, as it is needed to furnish power 
for the Atlantic Avenue division of the 
Long Island Railroad. This power-house 
will, however, eventually form an integral 


portion of the entire scheme 





Tests of the Isham Shell. 


t 


\s stated at page 49, government tests 
have already been made of the Isham high 
explosive shell. The War Department has 
now provided a fund of $20,000 to make 


further tests of the invention. The larger 


part of this sum will be required to pro 


vide a suitable steel target for the impact 
tests of the shell. It is understood that 
this target is to be a Krupp face-hardened 
steel plate similar in design to those used 
a year ago in the comparative tests of 


the Gathmann 18-inch gun and the service 
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12-inch rifle: tests which resulted in dem 
the the 


wnted at all the 


onstrating marked superiority of 


service fil mot 


important harbors of the 


The plat S mentione d were if fe l ng by 
714 feet wide and 11 inches thicl Each 
weighed 47,000 pounds. Taking the tests 


of November, standard of what 


may be accomplished by inter 


IQOI, aS a 
rr explosion 
in a battleship, the present experiments are 
either the value 
The 


an appropriation of $100, 


expected to demonstrate 
or lack of value of outside explosion 
expenditure of 
000 made by Congress for the purchase of 
the Isham patents depends upon the out 
come cf these tests 
Automatic Worm Threading Lathe. 

We illustrate herewith a worm threading 
lathe which is built by the Automatic Ma 
This 


their 


chine Company, Bridgeport, Conn 


11 


machine is really a development of 
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smaller lathe, which lathe was designed 


especially for cutting feed screws and for 
like that 


all 


after the work has been placed 


work of a similar nature, and, 


machine, is entirely automatic in its 


movements 


between the centers and the lathe started 
In this worm threading lathe the spin 
dle, as indicated in the illustration, is 


friction 
le ad 


bed and below 


powerfully geared, reversing 


clutches are provided, th screw is 


placed in the center of thi 
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Mr. E. (¢ Thulin offers the following 
problem and its solution In Fig. 1 given 
any two lines 4 B and 4 C and any point 
lf to draw circle tangent to .4 Bb nd 1 ¢ 
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( pes y rich in popularized sc 
1 nd eminently adapted to” the 
ints of the apprentice ind journeymen 
of our shops who wish to advance in thei 
fe worl \mong others are courses of 
cight lectures each on physics, electrical 
engineering, electricity and magnetism, 


foods, 
lectures 


chemistry of 


The 


il chemistry. 


heat and kindred subjects 


re richly illustrate |, and each course 1s 
delivered several times over in different 
parts of the city. Space will not permit 

to give lists of the lectures and the 


places of their delivery, but this informa 


tion 1S Casily obt unable ly those interested 


Machinery Imports of the Philippines. 
The War 


compilation of statistics 


Department has completed its 
showing the com 
merce of the Philippine Islands during the 
The trade of 
that period was the 
While it was rea 


the United States 


Psd al 


the islands 


vear of 1902. import 
during 
largest in their history. 
onable to expect that 
would, in time, take the lead in the trade, 
such important 


t was not expected that 


changes would develop in so short a pe 
riod : 

During the entire period of the occupan 
cy of the islands by the United States up 
to June 30, 1902, the imports of cars for 
steam railways were valued at $309,378, 
British East 
$118,081 ; 


follows: Indies, 
United States, Hong 
$23,340; United Kingdom, $3,008; 


divided as 
$244,752; 

Kong, 
Belgium, 


Japan, $9,700; Germany, $300; 


$107. The importations of metal and met 


al manufactures, including the railway 


equipment, increased from $3,038,284 in 
1901 to $3,631,401 in 1902, a gain of $593,- 
117, the United States 


$564,108 to $728,730 


increasing from 
Phe total importations of bar iron dur 


ing occupancy have been 7,300,014 pounds 
at $139,903, United Kingdom leading with 
4,751,301 pounds at $94,120, Belgium com 
ing second with 1,880,668 pounds at $30, 
708 Of 


unfinished forms, the total was 10,468,982 


ingots, bars, sheets and = other 


pounds at $483,205, the United Kingdom 
leading with 6,929,351 pounds at $319,188, 
and Germany second with 1,532,933 pounds 
at $69,701. In bars and rods of steel, out 
of a total import of 2,193,099 pounds at 
$56,435, 1,421,821 pounds at $34,668 were 
from England and 445,832 pounds at $12, 
307 from the United States. Agricultural 
machinery was imported only in a limited 
$5,048; of which $5,364 was from 


Out of a 


amount, 
the United Kingdom total im 
electrical 
the United 
The total importation of printing 


$39,398 worth of ma 
$30,302 was from 


port of 
chinery, 
States 


s 


presses was $25,558, Germany leading with 
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$11,747: the United States supplied pump 


and pump machinery to a value of $12,117 


r f $:8.508, while out of $310,282 for 
se g¢ machines Germany took the lead 
with $200,473. Locomotives and parts ot 
une stood with a value of $120,809. The 


value of the imports of boilers and parts of 


engines was placed at $208,878, of typ¢ 


writing machines $48,165, of all other ma 

and 

tached parts of machinery $88,369 
If the bill passed by the House of 


chinery apparatus $247,285, of de 
Rep 
resentatives providing for the admission 
of merchandise from the Philippines at 25 
cent. of the present tariff and for 

imported into 


United 


but little 


LPO yds 
the 


there 1s 


similar reduction on 


the Philippines from States 
should 


doubt that it would be a wonderful stimu 


become a law, 


lus to our trade, in which the manufac 


turers of all kinds of machinery would 


share equally with if not in excess of all 


will take time 


although 
and porsistent effort to accomplish 
end A I, 


other countri 
this 
TENNILLI 


Calenders. 


We received calendars from. the 
following concerns: 
Detrick & Harvey, Baltimore. 


Standard Tool Company, Cleveland. 


have 


Buckeye Engine Company, Salem, Ohio 
John Rourke & Sons, Savannah, Ga 
Wildes 240 Wate 
York. 


Manufacturing Company, 


Thomas metals 


New 


Philip Carey 


street, 


Lockland, Hamilton county, Qhio 

C. W. Trainer Manufacturing Company, 
Mass. 
Christensen Engineering Company, Mil- 


&9 Pearl street, Boston, 
waukee, Wis. 


Government experts who have been in 
vestigating the matter, find that the aver 
age income of families in Cleveland, Ohio, 
is $450 a year and that that is the cost of 


maintaining a family there. Since at the 


same time they state that Cleveland is 
an expensive place in which to live, it 
would seem as though the average family 
of five persons is searcely living in any 
great degree of luxury. That makes less 
than $:00 per year per person, or some 


what less than 25 cents per day per person 
out of which to pay rent, purchase all food, 
clothing and = other necessaries Phat 
amount does not go very far in a large 


city. Cleveland, however, is probably not 


worse than other cities in this respect 


The total grain receipts at the head of 


the lakes for 1g02 were 63,000,000 bushels. 


The weight of this was about 1,650,000 
tons, while that of iron ore was 27,000,000 


tons and of coal 9,000,000 tons 


The annual meeting and banquet of the 


entatives of the Pneumatic 


he Union 


12 \ 


loving cup was presented to President J 


repre Chicago 


Pool Company was held at t 
Club, 


Chicago, January 
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W. Duntley and a 


jeweled gold match 
to Vice-Pre sident ] 


W. O 


4 | 
congratula 


Duntley 


case 


Various speeches of mutual 


tion were made, and the enjoyable and 
profitable occasion was a pronounced suc 
cess and was understood to inaugurate 
most prosperous and growing business 
year. 


Underwood & Co., of Philadel 


g up a portable crank 


H. B 
phia, are just finishi: 


pin turning machine large enough to turn 


off pins (in position) up to 15 inches in 
dsameter by 15 inches in length. This is 
believed to be the largest Pp irtable crank 


pin turning machine ever built 


toolmakers has 
th the He 
New York 


students can be accommo 


An evening school for 


been started in connection wi 


brew Technical Institute in 
Twenty-eight 


dated 


Personal. 
Mr, Viall, superintendent of the Brown 
«& Sharpe 
gone to Florida to recuperate. 
W.S 


Cleveland 


Manufacturing Company, has 


Chase, formerly treasurer of the 
Machine 
with 


Company, 1s 
National 


Cleveland, 


Screw 
the 
Company, of 


now connected Acme 
Manufacturing 


in the capacity of sales manager. 


\dmiral George W. Melville, Chief 
Bureau of Steam Engineering, hav 


Near 
of the 
ing reached the age limit, was placed on 
the retired list on January 10, but at the 
request of the President he will retain his 
position at least until the expiration of his 
four-year term on August 9 of the present 
year. This is the fourth term of Admiral 
Melville’s continuous service in his present 
position. 


Obituary. 
Hezekiah Scovill, of the firm of D. & H 
Scovill, Hig 
ganum, Conn., January 14, eighty-three 


old. 


hoe manufacturers, died at 


years 


John J. Lentz died in Philadelphia, Jan 


uary 14, sixty-three years old. For many 


f the 


years he acted as superintendent « 


crucible steel department of the Midvale 
Steel Works, 


later engaging in other pur 


suits, and retiring from active business 
several vears ago 

Andrew McWilliams, one cf the " 
nior’ partners of Andrew Carnegie, was 


struck and killed by a yard engine at the 
Edgar Thompson Steel Works, January 
9. Mr. McWilliams had been superintend 


ent of carpenters twenty-two years, and 


had been connected with the works from 


their inception. 


James Dormady, one of the oldest rail 


road engineers in the country, died at 


Schenectady, January 14, five 


old. He 


1850; in 1852 he went to Canada, 


seventy 


vears began engine running in 


running 
train on the Grand 


mi'ton and 


the first passenger 


Trunk between H Niagara 
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Fal He ran the first Empire State Ex 
press n e M iwk divi co } ng 
l { V 1¢ t rt reme! I 1805 
Robert Poole, presider ft Robert 
Poole & Son Company, Baltimore, Meé 
lied that citv las ¢ enty-Ti\ 
ears old rhe wel firm of whi 
\ir Pook \"\ lor o d w 
‘erned in tl 1 fs T f tl 
nost import yor] vo gs heavy 
mac erv and n S 1 struc 
me the eah ee ee ea 
flourishing, the Treasury Building 


Washington, and 
al C 
David L 


January 7, 


tion apitol 
Evans died at \ legheny, 
seventy vears old. Mr. Eva 


was born in Wales and came 


try with his parents when a_ boy He 
learned the foundry business and worked 
it the trade in Pittsburgh, becoming for 
man of the Anderson foundry forty yea 

ago. Later he was superintendent of thi 
Rosedale foundry at Allegheny, and ré 
cently and until his death he was supet 


intendent of the Pennsylvania Casting & 
Machine Company, of Allegheny 
of t 
burgh Foundrymen’s Association 


Alfre d 


chanic at the Watervliet Arsenal gun fac 


members of the 


one he oldest 


Carl Christiansen, master me 


tory, died January seven ars 
old. Mr. Christiansen was born in Chris 
tiania, Norway, took a four 

at the Technic, 


served an apprenticeship of five years and 


160, torty ve 


yeal s’ course 


( ollege of 


Christiania 


worked as a journeyman a year or two be 


fore coming to this country He was in 
the employ of Wm. Sellers & Co. two years 
and of Brown & Sharpe one year. Then 


he was draftsman at the Hinkly Locomo 
tive Works four years and chief draftsman 
Watervliet 


superintendent of the works in 


Arsenal four years, becom 


1SS7 
/ 
rhe 


under his 


ng 
and retaining the position ever 


built 


day after his 


since 
Was 


fire d 


16-inch gun, which 


direction, was first the 
death 
died January 18, 


Mr 


inces at Haver 


\bram Stevens Hewitt 


in his eighty-first year Hewitt was 


humble circumst: 
N. Y 


schools of 


orn in 
educated in_ the 


York city and in 


and was 


New 


where he had Wwe 


straw, 


public 


Columbia College, mia 
scholarship. He supported himself by 
teaching and was for a time Acting Pro 
fessor of Mathematics. He was admitted 
to the bar in 1845, but did not practice 
ong Marrying a daughter of Pete 
Cooper, the firm of Cooper & Hewitt was 
established later and 1s still in existence 
This brought Mr. Hewitt into the 
business, and he was actively instrumenta 
in its development In 1862 he went 

Europe and studied the process of making 
gun-barrel iron, introducing the process in 
this country and manufacturing mater 


for the government The introduction of 
the Martins-Siemens process for stee 
mantfacture also was due » Mr. Hewitt’s 
enterpt Ni Hlew \ rit t tire 
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Commercial Review. 


New York, Monday, Jan 19 

Ove It ot the ‘ g ! t 

ev vi 1 ( ips¢ ( \ 1) 
ments in e machinery } cl pro 
d iced VIVE Fer i I | 
ness done | be i proh ‘ ( 

h no pa rru ) ! na 
rders whi e ( eg ! nd 
Which form goodly tal expec 1 
n h 1 ( beet ré d The 
till some ge ord hanging fire nd 
\ ch re KEL) » be p iced befor t he 
Ww} h s Ve \s ens I ] 
iry is a month more productive i p 
pective than present business, because p 
ects ny | ng he Is of Dla \ ‘ 
either contemplated or perfected, w ( 
necessary orders held back 8) some tT 
ture time In this respect the month, tl 
far, has measured fairly well up to what 
was expected From the standp of 
surface indications, the outlo for trad 
s of the bes Macl nery houses, tor the 
most part, have their full « ment ot 
salesmen now on the road, and some m 
terial results of their labors w doubt 
edly develop in the near fut ( Phere 
are some houses, however, who. either 
don’t think it wise to send salesmen on 
the road at all during January, because 


of the prospective rather than present bu 


ness that characterizes it; or, if they do 
with not very sanguine hopes that the 
efforts will result in immediate busin 
tautological as both of these statement 
may seem 

We are officially advised that the Stat 


ley Electric Manufacturing Company wi 


be in the market for a large amount of 
machine ( 1 fev ntl { ‘ 
ntention of the company to gre vy 
rge its plat t Pittsfield, Mas ly 
re informed that plans are now being pe 
fected with that object 1 view \t 
meeting of the directors of the mpany 
held little ver V<« g t Va ( 
cided to increase the capital stock of thi 


> 10,000,000 


company f1 


Che stockholders of the « mpany w meet 
ippro f the dire ctior ed 
pon as an ( ort n ( i 
controlling interé S vn to be fay 

I it 

\ goodiv p I or the prop ed 

cre ised cap i rT | ted to m g 
the improvemen we ve noted Just 
what pi \ be xpended for? 
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than anvthing else that could be 


mentioned, Both agree, nevertheless, that 


nothing injures trade so greatly as when 


its immediate atmosphere is clouded with 
for 


strongly of the opinion that he can get a 


uncertainty ; where you find a man 
thing cheaper by waiting a little while, one 
of the greatest impediments in endeavoring 
to get him to change his mind is encoun- 
tered. About the middle of last year we 
had 
of affairs in the machinery market, but we 
think there will be no disagreement with 


our statement, that those who held aloof 


occasion to note a similar condition 


then from purchasing machinery, because 


they believed raw material would be 


cheaper, found in the end they were mis- 
Whether or 


assumed the same position now, will have 


taken, not those who have 
a like experience, can best be determined 
by a study of the opinions as to the out- 
look for future prices of pig iron we have 
enumerated 

J. J. McCabe, of 14 Dey street, is mak- 
ing considerable headway in introducing 
his ‘‘new style’ heavy pattern 26- and 48- 
inch double spindle lathe. The many or- 
ders he has received for it lately emanate 
from many parts of the country 
received 


Among recent orders by the 


American Blower Company, of Detroit, 
Mich., are six large steel-plate fans with 
electric motors for public baths in New 
York city; heating and ventilating appara 
tus for a school at Delray, Mich.; for two 
schools at Buffalo, N. Y.; Hibernian Bank 
& Trust New Orleans; the 
Deming Company, Salem, Ohio; Mishawa- 
ka (Ind.) Woolen 
M. B. Martin Company, Grand Rap- 
ids, Mich.; also mechanical-draff appara- 


Company, 


Manufacturing Com- 


pany ; 


tus for the American Brewing Company, 
Indianapolis, and the Douglas ( Ariz.) Im- 
provement Company, and drying outfits 
for ‘the Palmer Manufacturing Company, 
Detroit ; Arbuckle 
Bros., New York city; Wisconsin Veneer 
Company, Rhinelander, Wis.; Harbison & 
Walker Company, Hays Station, Pa., and 
the Canton & Malvern Fire Brick Paving 
Company, Akron, Ohio, 

The International Smokeless Powder & 
Dynamite Company has purchased from 
the Westinghouse Electric & Manufactur- 
ing Company a 180-kilowatt two-phase al- 


cooperage plant of 


ternator with switchboard and a number 
of type “C” induction motors ranging in 


size from 7!4 horse-power to 50 horse- 


power. The motors will be used to drive 
apparatus used in the making of smokeless 
powder. 

Patterson, Gottfried & Hunter, Limited, 
of 146-150 Centre street, New York, have 
becume general sales agents for the Amer- 
ican steel split pulleys, and will carry a 
large stock covering all sizes 

The Hay-Budden Manufacturing Com 
pany, of 254 North Henry street, Brook- 
lyn, N. Y., manufacturers of die and steel 
forgings, have been doing an exceptionally 
\lthough they 


good busjness recently 


have greatly enlarged their plant during 


AMERICAN MACHINIST 
the past two years, they have plans under 
consideration for further extensions. 
The Fawcus Machine Company, Twen 
Pitts 
and 


ty-eighth and Smallman_ streets, 


ra. 


special machinery, report a most success- 


burgh, manufacturers of gears 


ful year just ended. They commenced 
business about two years ago with about 
a dozen men and have so increased that 
there are now upwards of sixty employed. 
They have been running double turn stead 
ily for about a year and a half and con- 
tinue to do so. The cutting of spur gears, 
bevels, worm gearing, etc., is their spe- 
cialty. They have shipped their product 
to all parts of the United States, as well 
as Canada, Mexico and Europe. Perhaps 
the United States Government is as 


acting in its requirements as any one. The 


exX- 


letter accompanying an additional order 
received recently stated that an order just 
filled had been carefully inspected and the 
work was “eminently satisfactory.” 

Besides the manufacture of gears, they 
turned out high-grade ma- 
chines. Among others may be mentioned: 
Under-cutting mining machines for one of 
the large coal companies; patented tin- 


have many 


plate machines, for the Bray System, for 
the American Tin Plate Company; hot 
sawing machinery, for the Colorado Fuel 
& Iron Company; a special boring machine 
for automatically boring large taper holes, 
heavy double cut-off and centering ma- 
chines, etc. They pay ‘particular attention 
to the quality of the material used in their 
product and make it their aim to allow 
nothing but the highest standard of work- 
manship to pass their inspection. During 
the past year they have continually in- 
creased their equipment and the outlook 
for the present year is such as necessitates 
a continuance of this policy. They have 
plans under way for increasing their pres- 
ent floor the installation of addi- 
tional machinery for gear cutting and spe- 
cial work and another engine of about 60 


space, 


horse-power. 

The Christensen Engineering Company 
have opened an office in the Merchants’ 
Loan & Trust Building, Chicago, for the 
sale of their ‘‘Ceco” electrical machinery. 
The company considers itself to have been 
particularly fortunate in securing the ser 
vices of Mr. Chas. G. Burton as the man- 
ager of the Chicago agency. Mr. Burton 
is well and favorably known in the elec- 
trical field through his previous connec- 
for several with the Central 
Electric Company and later for three years 
with the Westinghouse Electric & Manu- 
facturing Company. He left the latter 
company in the early part of 1902 to install 
a power and transmission system, resign- 


tion years 


ing recently to accept his present position 
with the Christensen company. 
The National Building Material 
pany, of Norfolk, Va., through its man- 
ager, J. Q. Dickinson, inform us that they 
control patents for the manufacture of ma 


Com 


chinery for making of building products, 
but would like to hear from machine build 
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ers to build this kind of machinery for 
them by contract. Plans and specifications 
will be furnished on application. 

During the year 1902 the Nicholson Fil 
Company, Providence, R. IL. have been 
engaged in making extensive alterations 
and improvements at their main factory at 
Providence, and also at their branch fac 
tories at Paterson, N. J.; Anderson, Ind 
Beaver Falls, Pa., and Port Hope, Ont., 
which will materially increase the capa 
city of each of these factories. All of 
the factories under the control of this com 
pany are in full operation and the changes 
that have been made, which are now prac 
tically completed, will be of immediate ser 
vice to them in supplying the constantly 
increasing demands for their products, 
both in this country and abroad, and will 
enable them to maintain their reputation 
of making prompt shipments on all orders 

CHICAGO MACHINERY MARKET 

Speaking of the present condition of the 
engine factories in the United States, the 
representative of one large builder remarks 
by way of illustration that their plant 
could now produce engines as cheaply as 
in 1895, a statement which he himself re 
garded as remarkable, in view of the pres 
ent high scale of wages and cost of mate 
rial, as well as other increased expenses 
He explained the condition by saying that 
machinery had been installed in the shops 
which had tremendously lessened the cost 
of production; this increased efficiency, to 
gether with the much greater output made 
possible thereby, cost of plant construction 
and other general expenses remaining the 
same, being the chief factors to this happy 
result. He was inclined to regard his plant 
as an exception in the extent of this in 
creased efficiency, but the general proposi 
tion can probably be made that the pro 
ductive gain of the shops has been won 
derful during the past few years. It will 
no doubt exercise an important bearing on 
the market, when the producing capacities 
fully catch up with the demand. 

Concerning the market for boilers and 
engines, the feature that stands out most 
prominently just now is the large number 
of inquiries. Apparently there is no de 
crease whatever in the quantity of new 
power that is called for. Every seller re- 
ports his satisfaction with the amount of 
business that is in sight, but there is less 
enthusiasm at the amount of business 
receiving. 
the 


which each representative is 


There is some slowness on part 
of the buyers in closing, and moreover 
the factories are in a position to turn out 
a larger quantity of product than ever be- 
fore. 

The Fulton Iron Works, 
sold a large engine to Armour & Co. for 
Chicago delivery. The National Biscuit 
Company is a recent buyer for a consider 
Pettibone, Mulli 
for an 800 horse 


St. Louis, have 


able amount of power. 
ken & Co 
power engine 


have closed 


Because of the large number of builders 


of the smaller gas and gasoline engines, 
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fairly prompt deliveries can now be made 
but for the 


shipments cannot be made under six or 


on those products, larger units 


more months, by some manufacturers at 
least. The tendency is still towards the 
larger units, or perhaps ‘it would be 


more accurate way of putting it to say that 
the demand this 


creeping steadily into 


for form of 
the 


The National Meter Company has recently 


power 1s 
higher units 
closed for three 125 horse-power gas en 


gines for use in a neighboring city, the 
power to be used for lighting and for pow 
er purposes of a wide variety. Electrical 
lighting plants are among the more numer 
ous inquirers, while for the smaller units 
the agricultural regions are steady pur 
chasers 


Quotations. 
New York, Monday, January 19 
New York prices for Northern and 
Southern irons for the first half of 1903 


are as follows: 
Northern: 
No. 1 X.. $23 25 
No 2 . 22 
No. 2 
Southern: 


(@$24 75 
OO (2 22 75 


plain. . 


No. 1 Foundry 23 25 @ 23 50 
No. 2 Foundry..... 22 25 @ 22 50 
No. 3 Foundry.... 21 50 (a) 22 50 
No. 4 Foundry.... 20 50 @) 21 50 

Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.95c. upward in car 


load lots. Smaller quantities from store, 
2.15 (@) 2.30c 

Tool Steel—Base sizes—Good standard 
quality, 7¢.; extra grades, 10c. and up 
ward 

Machinery Steel— Base sizes — From 


store, 2.10 (@ 2.25c 
Cold Rolled Steel Shafting 

store for base sizes 
Copper—Lake Superior 


12.50c.; electrolytic and casting, 12)4 @ 


2.90c. from 


12.20 (a 


ingot, 


I 2YRC 


Pig Tin—In 5- and 10-ton lots, f. 0. b 


New York, 28.40 @ 28.50c 


Pig Lead—4.10 @ 4.12'%4c., in 50-ton 
lots 

Spelter 5.00 (a 5.10c 

Antimony—Cookson’s, 8 (@ S87¢%c 


Hallett’s, 744 @ 7'%4c.; other brands, 634 


a 7c. 


Lard Oil—Prime City, 87 @ goc., a 


cording to brand and quantity, ranging 


from one barrel up to large lots 





Manufacturers. 
The Wausau (Wis.) Paper Mill 
will double its plant. 
The Beloit (Wis.) Iron 
the capacity of its plant 


Company 


Works will 
this year. 


increase 


The Rockdale Powder Company will re 
model its mills, near Hoffmanville, Md 
J. H. Raines, of Arrington, Va., proposes 


to establish a stave factory at Chatham. 
Plans for a machine shop for the Philadel 
phia Rapid Transit Company have been filed 
a. = 
a flour 
La. 


the erection of 
New 


advocating 
river 


Lawler is 


mill on the front, Orleans, 
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manufacture! 
addition 


Edward 0 Filield, box 
Nashua, N. H., proposes to 
to his plant 


build an 


Roberts & Holloway. brass founders, Wate! 
ford, N. Y., are building an addition to thei: 
machine shop 

Work is about beginning on a large plant 


for the Consolidated 
toria, L. I., N. ¥ 


Gas 


Company, at As 


The American Pyranzine Company, 62 Will 
iam street, New York, will build a factory at 
Niagara Falls, it is said 

The 150x450-foot mill of the Virginia-Caro 
lina Chemical Company, just east of Rich 
mond, Va., has been burned 

The plant of the Alexandria Iron Works 
and the planing miil of Risheill & Son, Alex 
andria, Va., have been burned 

Construction of the new $1,500,000 plant 


of Armour & Co., at Sioux City, la., is ex 


pected to be started March 1 
Plans have been tiled for a two-story ma 
chine shop, 120x100 feet, for liugo Bilgram 


gear manufacturer, Philadelphia, Da 
The contract has been let to erect a 65x66 
foot machine shop at the oileloth works of 


Thomas Potter, Sons & Co., Philadelphia 

An iron works building, 52x80 feet, is 
about being erected in Brooklyn, N. Y., for 
O. M. & C. Knutzen, 341 Forty-eighth street 


Antonio Cabrisas intends to place a shoe 


factory at Fifty-fourth street and Grays ave 
nue, Philadelphia, where a site has been s¢ 
cured 


awarded for building 


Iluebner & Sons 


Contracts have been 


a factory addition for EF 


Newark, N. J., manufacturers of ivory and 
pear! goods 
The Sackett Wall Board Company 116 


New York 


HOKXGOO- foot 


Nassau has begun excava 


Street 


tions for a building at Grand 


Rapids, Mich 
The J 
(company, 


Thompson & Sons Manufacturing 


agricultural implements, plows and 


l 


gas engines, Beloit, Wis., plans the enlarge 


ment of its works 
The 


recently 


Motor Car 


with a 


Bristol (Conn.) Company, 


organized, capital of $10,000 


decided to increase its stock to $40,000 


build a 


and to factory 


The Wisconsin Mills Condensing Company 
will establish a plant at Pecatonica, Ill \ 
building will be used for the manufacture of 
tin cans and packing boxes 

B. C. Milner, of St. Louis, chief civil engi 


the Southern 
preparing 
roundhouse to 


Louisville, Ky 


neer of Railway Company, is 


plans for new shops and a new 


be located, we understand, at 


It is stated at Binghamton, N. \¥ that the 
Supervisors’ committee on securing plans and 
specifications for the proposed county heat 
ing and lighting plant has retained Il. G 


Perry as architect 


Joseph Troutwein, of Annapolis, Md., with 
Frank W. Miller and J. R. Langrall, of Balti 
more, will establish a factory in Annapolis 
for canning tomatoes It will have a box fac 
tory in connection 

Fire has damaged the W. DeWees Wood 
plant of the U. S. Steel Corporation, at M« 
Keesport, Pa The part burned was built in 


18382 and 
room for 
New buildings 
the Diamond State 
Wilmington, Del 
stock-house, 
building 


was soon to be torn down to make 


improvements 

about to be erected by 
Manufacturing 
They will include a 
power-house, 


are 
Company, 
foun 
dry, assembling 
and annealing building 

Birmingham, Ala., that 
the An 
Company, is at the 


It is 
Thomas 


reported from 
former president of 
Mill 
the 


Rowley, 


niston (Ala.) Rolling 


head of a project for building in Bir 


mingham of rolling mill to cost S200 000 


The Hi rd M ge 
Manhat n I rh New \Y \ 
hased prope \ | nv Ss Island 
on wl h wi ! ‘ la yy \ Wi 
prosume wi t 1 ype work 
ote 

The Ilarrington ¢ y ¢ \ s 
bridge Mass is now ! new q S ! 
Mareyv street | ling 220 
three stories hig Phe lew pla ] i 
capacity for three I ‘ 
old 

The Bailey-Farre Man ne ( " 
pany, lead pipe and plumbers’ supp » 
burgh, Pa., will erect a ten-story warehous 
and factory at the northeast corns of Ross 
street and Third avenue It wi measu 


120x722 feet 


rhe Joyce Safety Elevator Door Company 


has been incorporated under the laws of New 
Jersey, with a capital stock of $100,000 Ihe 
papers were filed through the Corporation 





rrust of New Jersey, 15 Exchange 
place \ 

1). DL. Smith and R. ¢ Cant 1 hav pu 
chased the pump machinery which has en 


used by the J. Hl. Gillon Machine Company 


Waveross. Ga to make the Dollar pump, and 
will erect a plant f manufac ng 
pump on a large scak 

It is stated fr Phompsonvill Cont 


that the Columbia Thread Company, wit! 


capi ls k f $25,000, has been organized 
to manufacture and deal in thread and yarn 
The inecorporators are Robert Gowdys Alby 
M. Schopp nd Tud Gowdy 

I l | ] e Center! N \ man 
facture! dwood lumber staves ind 
heading, bushe t and bridging ha 
made a proposition locat in Kklba and 
build a mi nd w d-workin i vy, the 


main building to be 40x 120 feet 

Plans are being prepared for a 40x124-foot 
brass foundry for the Roe Stephens Manufac 
turing Company Dretr Mic! manufac 
turer of valves, ete also for them an tron 
foundry GSx125 feet 1) feet hig be 
equipped with traveling cranes, ¢ 

rhe en 1 ure ment I he \’ st irgh Loco 
n ve works, a plant of the American Loco 
motive Company been decided, and work 
on the addition he shop buildings wi be 
commenced in the early spring The cost of 
the buildings and equipment fo exten 


imated at $500,000 


sion is est 
that a $5,000,000 


Major, of 


It is understood ompany 


is being formed by Guy roledo, O., 


and others, to make a steel radiator invented 
by ¢ Ik. Safford, of Buffalo Where the fac 
tory wi be located is uncertain, but the 
Toledo Machine & ‘Tool Company ts now 
building machinery for the work 

The Johnson ‘Typesetter Company New 


Bedford sell to the 


building 


Mass 


which it 


offers to city a 


has there, to be used for a 


water works shop, since the company has 
consolidated with a concern making the Sim 
plex typesetting machine at Manchester 
Conn., where the manufacturing will be done 

The National Hoisting kngine Company 
has been incorporated in New Jersey eapi 
tal £100,000 Incorporators Russe M 


and Richard Bowles 
and at Mann 
son N J Toot 1 


foundry to 


Iiverett, Colin 


It has bou 


Campbell 


ght avenue and 


Bergen street, Hart machine 


shop and employ about 200) men 


Snider-ilughes ¢ Cleveland, O 


The 


manufacturer of steam 


ompany 


pumps, announces that 


business having rendered 


it necessal to remove into larger shops and 
offices, it has vacated its old quarters at Ilam 
iiton and Coe streets, and is now in its new 
building at Sheridan street and Dennsylvania 
Railroad 

The following repo emanates from Mir 
neapolis, Minn l s Woolman ha pul 








rR 
h a even lo t een Twenty seventh 
ivenue S. I and Essex street A suitable 
structure will be erected on the property 
yr the manufacture of locomotives, freight 


und passenger cars, and later tie manutaec 








re ¢ pecial railroad device will be taken 

ip 
W 
Miscellaneous Wants. 

tdrertisements will be inserted under this 
head at 2a cents a tine, each insertion Copy 
hould be sent to reach us not later than sat 
day morning for the ensuing weel’s issue 
tysiwers addressed to our care will be for 
avded 

(irant. Gears. See upper corner, page 58 


Caliper cat. free Ik. G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham,Mass 


German patents of machine tools bought by 


X. X., AMERICAN MACHINIST, 
Will buy or pay royalty for good patented 
machine or toot box 2S2, AMER. MACH, 


Light and fine mach’y to order; models and 
work specialty. EK. O. Chase, Newark, N. J 

lbrafting and Cleveland 
ing’ r'g rency, Cleveland, O 


elec 
solicited 
Sta. B, 


design 
Box 71, 
Working drawings for special machinery. 
(reo, M. Mayer, M. b., Monadnock, Chicago. 
Liberal commission to machinery salesmen 
to handle, as a side line, the [lartford Bench 
filing machine. Kinsey-Burt Co., 136 Liberty 
st.. New York 
Wanted——Second-hand 
pins from ty in. to 8 in. 
after assembled: must be 
$3, AMERICAN MACHINIS1 
Would like to correspond with someone 
who can design automatic feed for a machine 
whieh | have patented; worth investigating. 
Address P.O. Box 587, Louisville, Ky. 
Machinists, 





machine to 
long in 
mouerh 


knurl 
hinges 
lox 


steel 


make 


send 5 cents in stamps for blue 


print table of U. S. S. steam, gas and water 
pipe, giving tapping sizes. Address EK. E. 


Meyer, Allegheny, Pa. 

Wanted——Short contributions by practical 
power plant engineers for a publication of 
steam engineers; illustrated when possible. 
Technical Publishing Co., Burns Bidg., De 


troit, Mich 
Wanted Manufacturers open to take con 
tracts for the construction of two-cylinder 


gasoline motors and transmission gears for 
automobiles, apply to Motor & Gear Mfg. Co., 
1h6 Liberty st., New York City. 

Wanted-—A large contract 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut 
ting a specialty we make the best adjust 
able reamers Ott. Mergenthaler Company, 
Baitimore, Md. 

Wanted —-Correspondence 
salesmen who would like to 
saw guide, band saw setting machine and a 
band saw filing vise as a side line; good in 
ducement for the right parties. The New 
sritain Machine Co., New Britain, Conn. 

Wanted—One plain gear cutter, to take 
gears between 5 in. and 7S in. diameter and 
from *% in. to 14% in. circular pitch; Pratt & 
Whitney preferred; state present condition of 
machine, price and where same can be seen 
Address Edison Portland Cement Company, 
Stewartsville, N. J. 

Wanted— Every 


to build medium 


with traveling 
handle a band 


machinist who has to do 


with dise grinding machines, to send for our 
free book on “Dise Grinder Facts.” This Is a 
book deseribing and showing proper dise 


grinding methods and pointing the best ways 
of handling such work on any dise grinder 
rhis is a littl book that ought to do you a 
great deal of good. Sayldon Machine & Tool 
(o.. 20 Morris st., Jersey City, N. J., I S. A 

AN. J. corporation, now manufacturing in 

Y. city, employing toolmakers, screw-ma 
chine hands and some women, desires to jo 
cate in a town having good manufacturing 


and shipping facilities; article manufactured 
is patented and absolutely staple, with ready 
sale all over the world; business capable of 
almost untimited development ; state particu 
lars regarding factory, power, taxes; full in 


formation will be given where there is a pos 
sibility of “getting together.” Cc. PF. Bex 


$62. AMERICAN MACHINIST. 

Inventors and parties desiring to have pat 
ented articles manufactured, please take 
notice An old-established New England 
concern, With large experience in manufactur 
ing and marketing specialties of different 
kinds, desires to obtain control of patented 
inventions of merit, and would either pur 
chase same outright or manufacture on roy 
alty All communications will be considered 
strictly we reserve the right 
to rejeet inventions submitted 
Address P.O 316, Bridgeport, Conn. 


confidential, and 
any or all 
Box No 








AMERICAN MACHINIST 


For Sale. 


or sale or manufacture on royalty, patent 


automatic collapsing tap; United States, Can 


adian and European rights. Box 430, Am. M 
Kor Sale—Manufacturing plant in Keese 
ville, TR. 3 fine water power; 200° horse 


shafting, and 
Dean, New 


buildings, with 


Apply to d. R 


power wheel ; 
land to build on 
britain, Conn 
manufacturing plant in 
100x180 feet machine 
with line shaft and 
fOx54, new modern 
for sale cheap 
Iowa 


small 
iol, 
story, 
gasoline power: foundry, 
equipment good location ; 
Ilart-Varr Co., Charles City, 

For Sale-—-Sure money maker; about one 
third interest is offered for sale to man pos 
sessing practical experience, a desire to take 
active aggressive hold and about ten thousand 
dollars to invest in a brass and iron specialty 
factory which has been established seven 
years, and which has very valuable patents 


Purehaser fou 
Madison, Wis 


shop, X6S, 





two 





and is never able to till orders promptly, 
owing to heavy demands by railroads and 
power plants all over the United States. Ad 


1754, Pittsburg, Da. 


Wants. 


Situation and Help Advertisements only in 


dress Box 


serted under this head, Rate 25 cents a line 
for cach insertion, thout six words make a 
line. Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning’ for 
the cnsuing week’s issue. Answers addressed 
to our care will be forwarded. tpplicants 


may specify names to which thei 
not to be forwarded; but replies 
returned, If not forwarded they 
stroyed without notice. Original 


replies are 
will not he 
will be de 

letters of 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents, State mentioned indicates present 


address of advertiser. 


Situati Wanted 
ituations Wanted. 
CONNECTICUT. 

Mechanical draftsman, technical graduate, 
with 4 vears’ experience on general machine 
design, desires situation. tox 465, AM. 

Mechanical engineer, Stevens graduate, age 
38, experienced designer automatic machinery, 
gas engines, automobiles, tools, dies, fixtures, 
gages and methods of manufacture for inter- 
changeable work, desires position as superin- 
tendent, mechanical engineer or chief drafts- 
man. Address Box 466, AMER. MACIIINIST. 


IOWA. 

Position wanted by competent mechanical 
draftsman on steam, gasoline engine, machine 
or tool design: best references: $1,200 per 
year to start. Answer Box 478, Am. Macn. 


MASSACHUSETTS. 

Mechanical draftsman desires a_ position ; 
prefers Middle States or West. Box 478, A. M. 

A technically educated man with experience 
and some capital, who understands drafting 
and shop management, desires a position or 
an opportunity to go into manufacturing busi 
ness. tox 456, AMERICAN MACHINIST. 

NEW YORK. 

Machine designer, ete., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 

Mechanical and electrical 
man wants postition. Box 

Situation as foreman or 
factory or machine shops: 
long experience as foreman. Box 474, Am. M. 

Situation wanted by an up-to-date machine 
shop foreman with varied experience; can 
handle help profitably and is a thorough me 
chanie. tox 475, AMERICAN MACHINIS1 

First-class machinist, with extensive ex 
perience on experimental high-class automatic 


first-class drafts 
448, Am. Macu. 

superintenuenc of 
best of references ; 


machine work, age 34, wishes position Box 
471, AMERICAN MACHINIS1 
General foreman, responsible man, age 34, 


experienced in high-class automatic and inter 


changeable machinery, wishes position. Box 
472£ AMERICAN MACHINIST. 

Experienced machine tool and special tool 
designer, familiar with automobiles, wants 


work; good draftsman ; 
nish ideas and invent 
AMERICAN MACHINIST. 

Frenchman, 22, technical 
experience, speaks German and 


65 years old: ean fur 
methods. <A-738, care 


graduate, 3 years’ 
english fairly 


well, wants situation as draftsman or ma 
chinist ; salary a secondary matter. Box 476, 
AMERICAN MACHINIST. 


chief draftsman (34) 
executive ability, 


Experienced 
original designer ; 


; expert 
organiz 


ing, systematizing, ete prefer parties en 
iarging works or adding new department 
Box 454, AMERICAN MACHINIS1 





January 22, 


Oe »3 


present employed 


A young man, at } 
manutacturing 


superintendent of shop 





and medium heavy machinery, would like to 
make a change; opportunity for advan 
ment more of an object than a large salary 
Box 460, AMERICAN MACHINIST. 


draftsman; good experience on 
and general machinery, shop 


Designing 
special automatic 


appliances and fixtures for manutacturing 
high-grade machinery ; is good, practical Man 
competent to take charge; accept reasonatbie 
offer to start. jox 469, AMER. MACHINIS! 


Mechanical engineer, first-class design 
with inventive ability, 12 years’ practical ex 
perience, thorough expert on gasoline engines 
and automobiles, is open for engagement as 
chief engineer, superintendent or chief drafis 
man “Hustler,” care AMERICAN MACHINIS 


OHTO. 
By foreman patternmaker; executive abil 
ity; references. Box 477, AMER. MACHINIS! 
PENNSYLVANIA, 


An Al mechanical draftsman, with shop ex 
perience, desires position other than at draw 


ing board; young man (23); best references 
Box 461, AMERICAN MACHINIST. 


mecbanical enginee! 
change; position as designer in 
pumps; 4 years shop, 1's 

t AMER. MACHINIS1 


Technical graduated 
wants to 
power motors or 


years drawing. E. R. F., 


Help Wanted. 


CANADA, 
A bright, active man as assistant 
Canadian shop; must be a 
manage men, and ex 


Wanted 
superintendent in 
good organizer, able to an 
perience in locomotive building; this is an 
exceptional opportunity for an = ambitious, 
capable man; apply, stating age, experience 
and salary expected; applications will be re 
garded as strictly confidential. Address Box 
470, AMERICAN MACHINIST. 

CONNECTICUT. 

First-class metal patternmakers wanted 
state experience. Call on or address The Pratt 
& Cady Co., Hartford, Conn. 

ILLINOIS. 

Wanted—A_ rapid, accurate’ draftsman, 
thoroughly acquainted with modern steam en 
gineering work; permanent position; loca 
tion in Mississippi Valley. tox 404, Am. M 

MASSACHUSETTS. 

Wanted— First-class engineer and drafts 

man to take charge of drafting room; a tech 


nier! graduate with experience in hydraulic 
and elevator machinery preferred. Address 
S. PP. E., AMERICAN MACHINIST. 


Wanted—First-class, experienced machine 
shop foreman; must be familiar with a fine 
class of work and capable of taking charge of 
a small shop connected with a manufacturing 
p'ant Address Box 463, AMER. MACHINIS' 

Toolmaker wanted; a first-class man accus 
tomed to a high grade of work, such as is re 
quired in a watch factory; permanent posi 
tion to the right man. Address, stating age, 
experience, salary expected and references, 
tox 464, AMERICAN MACHINIST. 


MISSOURI. 


Wanted—An_ experienced man _ to take 
charge of bolt heading department; familiar 
with the various machines preferred; state 
experience and salary’ expected. Box 455 
AMERICAN MACHINIST. 

NEW JERSEY. 

Wanted—First-class machinists, in city 
near Philadelphia: steady work and good 
pay. The Reeves Engine Co., Trenton, N 


Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 

Wanted—<A first-class designing draftsman 
experienced in high and medium speed en 
gines, and who can come at once; state sal 
ary expected and give references. Box 45% 
AMERICAN MACHINIST. 

Wanted—-An energetic, live salesman who 






has extensive acquaintance with high-speed 
engine trade in New York city and vicinity 
give references and salary expected. Box 
457, AMERICAN MACHINIST. 


NEW YORK. 


Wanted—Tool maker on brass steam spe 


cialties; state experience. Box 434, Am. M 

Wanted—Foreman patternmaker in steam 
pump works in Greater New York Address 
Box 4vo, AMERICAN MACHINIST. 

Mechanical draftsman wanted; must be 
thoroughly familiar with engine and pump 
work; state age, salary desired and experi 
ence M. M. M., care AMERICAN MACHINIS' 


Wanted A first-class toolmaker to take 
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charge of ) de] el and « s iss extensive experiet » tl ul n 

mochinist take ie i sire The ilit ep I insits \ s \\ S 

work in Brook n wy Ada Ll’. O. Box D date and cat | rl ad cons 

Ist. Brooklyi se els of such s sw iv ‘ 
Wanted— First-class p mi who Is li ul ae must be 5 
te and willing i roth pat work and he ust modern 1 ! y and 8 

drafting, or patt wo na ne wo s SN vl ~ n and steady 

\ddress Mary & Casle inas . WN ‘ for i eX] his ! nol e 
1.ing experience and wages wat do apply: give age, exp ' 

‘ I xX 456 AMI in M \ 
110 
Wanted Me nical drafts young NNS AN 

| | i ~ pert ‘ ‘ \ il Vo ‘ 

hain with co y t X} lel \ i-\ ! Wanted lo e Ss pa 

ne machinery John ‘I I . Mig. ¢ i " 

, sr oi steady work s 1, Xyy en l 
etnnati i expected Ww j ‘ Ria j ‘ 
Wanted Son good all-around machin bradford, Va 

ists ; good wares steady work pleasan We ire) doublin , cap y oan 

shop; write, giving age, experien ete and correspondet j , , 

siute whether union or non-union: no trouble ik anent an S, pail oH - 

ihe Geo. B. Sennet Co., Youngstown, Ohio vrindet pera Fourt Sen 
Wanted An energetic, experienced man " Au no to I ! Delaw e ¢ \ 

trke charge of a hardware department in a 1: 

sree \e fs ‘ing ‘ vr | ‘ lodeoa ) 

arg manufacturing ‘ neern know ledge on Wi re constantly erensing the ) f 

die sinking Is necessary the work Is small u work, and invite application f | 

mestly of sheet metal; state full particulars tor f) { | patter? . 

Box 467, AMERICAN MACHINIS1 a oh} ee ee Meee ee eee 

f. 4 . . eich and machinists we always have vacat s 
Wanted vy a prominent firm manufactur \ddress The Westinghouse Machine Company 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
N. Y 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Annealing Putty 

Ray Automatic Mach. Co., Cleve- 
land, O. 

Arbor Presses 


Barnes Co., W. F. & John, Rock- | 


ford, Ill 


Rartlett. E. E.. Boston, Masa. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Ball Bearings 
See Roller Bearings. 


Balls, Steel 
Federal Mfg. Co., Cleveland, O. 
Band Saws 


American Machinery 
Rapids, Mich. 

Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Kilbourne & Jacobs Mfg. Co., ¢ 


Co., Grand 


lumbus, O. 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Underwood & Co., H. B., Phila- 


delphia, Pa. 


Bearing Metal 
Besly & Co., Chas. H., Chicago, 
Il. 


Patterson, Gottfried 


New York 
Belt Dressing 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 


& Itunter, 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Belt Filler 

Schieren & Co., Chas. A., New 
York. 


Belting, Leather 
Jewell Belting Co., Hartford, Ct. 


Patterson, Gottfried & IHunter, | 
New York. 

Schieren & Co., Chas. A., New 
York. 


Shultz Belting Co., St. Louis, Mo. 
Belting Rubber 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New} 
York. I 

Belts, Polishing 

Barr, H. G., Worcester, Mass. 


Bending Machines, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem FOundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

National Mchry. Co., Tiffin, O. 

. Mehry. Co., Cleveland, O. 
ending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. | 
Perkins Mach. Co., So. Boston, 
Mass. 


Wickes Bros., New York. 
Blocks and Tackles 

See Hoists, Hand. 
Blowers 


Am. Gas Furnace Co., N. Y. City. 


Buffalo Forge Co., Buffalo, N. Y. 
Champion 
Lancaster, 


Blower & 


Pa. 


Forge Co., 





Boilers 
Chandler & 
apolis, Ind. 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

National Mehry. Co., ‘Viffin, O. 

Pratt & Whitney Co., 
Conn. 

Ray Automatic Mach. Co., Cleve- 
land, O. 

Reliance Mach. & Too! Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Taylor Co., 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Wiley & Sons, John, New York. 


Boring and Drilling Machines, Hori- 
zontal 
Barnes Co., B. F., 
Barnes Co., W. F. & John, 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. 
Brown & Zortman 
Pittsburg, Pa. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Rockford, III. 
Rock- 


Mehry. Co., 


Fosdick Mach. Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Too! Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 


Warner & Swasey Co., Cleveland, | 


Ohio. 


Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 


Indian- | 


Hartford, | 


| Cleveland 


Catalog Files 
Derby Desk Co., New York. 


Centering Machines 

Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., Hart- | 
ford, Conn. 

Centers, Planer 

Fay & Scott, Dexter, Me. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Reed Co., F. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Ceo., 


E., Worcester, Mass. 


Mfg. Co., The, Columbus, 


i? & 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Automatic 

Cleveland, O. 


Mach 


Co., 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 


Pawtucket, R. 
Pratt & Whitney 
Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. ii., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt et Greenfield, 
Mass. 


Co., Hartford, 


7 . 4 Ma 
— Mach. Tool Co., Springfield,| The Eb. Horton & Sons Co., Wind 
Mass. sor Locks, Conn. 
Bement, Miles & Co., New York. Modern Tool Co., Erie, Ta. 
Betts Mach. Co., Wilmington, Del.| worse Twist Drill & Mch. Co.. 
Bullard Mach. Tool Co., Bridge- New Bedford, Mass. 


port, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner 
Ohio. 


& Swasey Co., Cleveland, 
Bucket, Elevator 
Clark Co., W. J., Salem, O. 


Bulldozers 
National Mchry. Co., Tiffin, O. 


Carborundum 

See Grinding Wheels. 

Car Link Machines 

National Machy. Co., Tiffin, O. 
Castings. Brass and Bronze 
Miami Brass Wks., Hamilton, 
Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Steel 


Christensen Engineering Co., 
waukee, Wis. 
Uniform Steel Co., Rahway, N. J. 


Mil 





Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New)! 


London, Conn. 


Chacks, Lathe 
Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New | 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 


Conn. 

Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., D. E., 
London, Conn. 

Chucks, Scroll 
Whiton Mach. Co., 
London, Conn. 
Chucks, Split 
Faneuil Watch 

Mass. 


D. E., New 


Tool Co., Boston 


Clocks, Watchman’s 


Nanz & Co., New York. 





New | 


Hartford, | 


Clutches, Friction 

Caldwell, Son & Co., 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 


H. W., Chi 


Eastern Mchry. Co., New Haven, 
Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 
Oesterlein Mach. Co., Cincin., O. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Christensen, N. A., Milwaukee, 


Wis. 
Gray-Blaisdell Co., Bradford, Pa. 
suerron & Bury Mfg. Co., Erie, 4 a. 
Ingersoll-Sergeant Drill Co., New 
York. 
Jacobson 
ren, la. 
Knell Air Brake Mfg. Co., 
Creek, Mich. 
Rand Drill Co., 


Mach. Mfg. Co., War- 
Battle 
New York. 


Consulting Engineer 


Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 


Correspondence Schools 
See Schools, Correspondence. 


Cost Keeping System 
Derby Desk Co., New York. 


Countershafts 

Builders’ Iron Fdry., Provi., R. 1. 

Pratt & Whitney Co., Hartford, 
Conn. 


Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, 

Counting and Printing Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 


Conn. 


Coupler, Hose 
Clark Co., W. J., Salem, O 


Couplings, Shaft 
Caldwell & Son Co., 
cago, Ill. 


H. W., Chi- 


| Cresson Co., Geo. V., Philadel., Pa. 


Davis Mach. Co., W. P., Roches- 
or, BN. %. 
Patterson, Gottfried & Hunter, 


Ltd., New York. ~~ 
Stuart, R. J.. New Hamburg, N. Y. 


Cranes 

Brown Hoisting Mach. Co., 
City. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-rond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, 0. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., :uiladel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


N. Y. 
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Crucibles 

Dixon Crucible Co., 
City, N. 

Obermayer Co., 8., 


Jos., Jersey 


Cincinnati, O 


Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., 5., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 


Cutters, filling 


Becker-Brainard Mijjing 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provl- 

dence, R. I. 
Cleveland Twist Drill Co., Cleve 
land, O. 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 


Mach. 


ford, . 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N 


Standard Too! Co., Cleveland, O. 


Cutting-off “lachines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Davis Mach. Co., W. P., 
tor, BF. 

Hurlbut-Rogers Mach. Co., 


Roches 


Soutb 
Sudbury, Mass. 
Newton Mach. Tool Wks., Phila- 
delphia, ta. 


Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Cutting off Tools 


Armstrong Bros. Tool Co., Chi 
eago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 


Perkins Mach. Co., So. Boston, 
Mass. 
Wold & Co., Torris, Chicago, Ill. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New lLlaven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, 

Pratt & Whitney Co., 
Conn. 


Pa. 
Hartford, 


Dowel Pins 

Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Rich, J. & G., Philadelphia, Pa 


Drawing Instruments 
Keuffel & Esser Co., New York. 


Drilling “lachines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 


Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Il. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Barr, H. G., Worcester, Mass. 


Baush Mch. Tool Co., Springtield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Brown & Zortman Mcehry. 
Pittsburg, Pa 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Iil. 

Newton Machine 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & 
ford, Conn, 


Co., 


Tool Works, 


Rogers Co., Hart- 
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Drilling Machines, Boiler 
Baush Mch. Tool Co., Springfieid, 


Mass. 
Bickford Drill & Tool Co., Cin 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., .wew York. 
Prentice Bros. Co., Worcester, 
Mass. 
Drilling Machines, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Cleveland Pneu. 
land, Ohio. 
Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 
Q & C Co., Chicago, Ill. 
Standard Ry. Equip. 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mch. Tool Co., Springtield, 
Mass. 

Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin- 
cinnati, U0. 
Cleveland Punch & 
Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. 
Chicago, Iil. 
Mueller Mach. Too! Co., Cincin., O 
Niles Tool Works Co., New York. 


Tool Co., Cleve- 


Co., St. 


Shear Works 


Cis 


Pond Mach. Tool Co., New York 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 


Reade Mchry. Co., Cleveland, © 


Drilling Machines, Turret 

Niles Tool Works Co., New York 
Quint, A. D., Hartford, Conn 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, Ill 

barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass 

Bement, Miles & Co., New York 

Brown & Zortman Mehry. Co., 


Pa 
Mach. Tool Co., Cin., O 


Vittsburg, 
Cincinnati 


Davis Mach. Co., W. P., Roches 
ter, N « 

Dwight Slate Mech. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Iloefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co., R. 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Murray Mfg. 
a, my Bec. oe _ 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 


K., 


Co., Richmond Val 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 
Sibley & Ware, South Bend, Ind. 


Washburn Shops, Worcester, 
Mass 

Woodward & Rogers Co., Hart 
ford, Conn. 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence 
me. Be 

Drills, Rail 

Bement, Miles & Co., New York. 


Niles Tool Works Co., New York. 


Drills, Ratchet 
Parker Co., Chas., Meriden, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag 
inaw, Mich 
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Dynamos 
Akron Elec. Mfg. Co., Akron, O. 


| C & C Electric Co., New York. 


Christensen Engineering Co., Mil 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. J 

Eck 
ville, N. 


General Elec. Co., New York. 


Jantz & Leist Elec. Co., Cincin., O. 


Mechanical Mil 


waukee, 


Appliance 
Wis 


Cie 


Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myers Co., Springfield, 


Ohio. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, III. 
Westinghouse Electric & Mfg. Co., 


Pittsburgh, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

Commercial Electric Co., Indian 
apolis, Ind. 

General Elec. Co., 

Triumph Electric 


New York. 


Co., 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Howard Iron Wks., Buffalo, N. ¥ 


Morse, Williams & Co., Vhila., Pa 


Emery Wheels 

See Grinding Wheels. 
Enclosures, Tool-room 

Merritt & Co., Philadelphia, I'a 


Engines, Automobile 


Olds Motor Works, Detroit, Mich 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus, O 
Cooper Mach. Co., Saltsburg, Pa. 
Elyria Engine Co., Elyria, O 
Foos Gas Eng. Co., Springfield, O 
Mietz, August, New York. 
National Engine Co., 
Ill. 

New England Gas 
Boston, Mass. 
New Era Iron Wks., 
Olds Motor Wks., Lansing, 
Patterson, Gottfried & 


Dayton, O 
Mich 


Ltd., New York. 

Regal Gasoline Engine Co., Cold 
water, Mich 

Stover Engine Works, Freeport, 
Il) 


Struthers- Wells Co., Warren, Ila 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 

Chandler & Taylor Co., Indian 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York 

Struthers-Wells Co., Warren Pa 


Exhaust Fans 


Buffalo Forge Co., Buffalo, N. Y 

Fans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Vis. 

Sprague Elec. Co., New York 


Western Electric Co., Chicago, Ill 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Files, Letter 

Derby Desk Co., New York. 

Files and Rasps 

Barnett Co., G. & H., Vhila., Pa 


Ilammacher, Schlemmer « 
New York. 

Nicholson File Co.. Provi., R. I 

l’atterson, Gottfried &«& 
New York 


Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N. Y 


Roches 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn 


Fittings, Steam 

Crane Co., Cuicago, Ill. 

Crosby Steam Gage & Valve Co. 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 


Indian- 


Dynamo & Motor Co., Belle- 
J. 


Cincin., O. 
Western Electric Co., Chicago, Ill. 


Rockford, 


Engine Co., 


Hiunter, 


Co., 








| Grant 


Ilunter, | 


}! 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Il 

Porges 

Buffalo Forge Co., Buffalo, N. Y. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 
Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 


Hay-Budden Mfg. Co., Brooklyn, 
N. Y : 


Wyman & 
Mass. 

Poundry Furnishings 

Obermayer Co., S.. Cincinnati, O 

Whiting Foundry Equip. Co., Har 
vey, Ill 


Gordon, Worcester, 


Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y- 

Chicago Flexible Shait Co., Chi 
cago, Ill 

Jacobson 
ren, L'a 

Obermayer Co., 8., 


Mach. Mfg. Co., War 


Cincinnati, © 


Furniture, Machine Shop 


New Britain Mach. Co., New Krit 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, Conn 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, KR. I 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City 
N. J 


Sawyer Tool Mfg. Co., Fitchburg 


Mass 
Slocomb Co., J. I Proy Rn. I 
Starrett Co., L. S., Athol, Mass 


Gages, Steam 
Crosby Steam 


Soston 


Gage & Valve Co., 


Mass 


Gas Furnaces 


Am. Gas Furnace Co., N. Y. City 

Gear Cutting Machinery 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 


Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Dwight Slate 
Conn 

Fellows Gear Shaper Co., Spring 
field, V 

Gleason Too! Co., Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

liarrington & Son Co., Kdwin, 
Philadelphia, Pa 

Newton Mch. Tool Wks., Puil., Pa 

Niles Tool Works Co., New York 

Whiton Machine Co., D. E., New 
London, Conn. 


Mech, Co., Hartford 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Wks., Boston, Mass 
Brown & Sherpe Mfg. Co., Provi 
dence, R 
Fawcus Mach. Co., Pittsburgh, Pa 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Gleason Tool Co., 
Gould & Eberhardt 
Gear Works, 
Ilarrington, Son & 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich 
New Process Raw Hide Co., Syra 
cuse, N. Y 
Nuttall Co., 


Rochester, N. Y 
Newark, N. J 
Boston, Mass 

Co., Edwin, 


R. D., Pittsburgh, Pa. 


’hiladelphia Gear Works, Vhila 
de!phia, Pa 
Simonds Mfg. Co., Pittsburgh, Pa 


Gears, Molded 
Caldwell & Son Co., H. W., 
cago, Ill 
Franklin Mfg. Co., 
Greenwald Co., Il. & 
Gears, Rawhide 
Chicago Raw 


Chi 


Syracuse, N. Y. 
K., Cincin., O 


Hide Co., Chicago, 
Hl. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Horsburg & Scott, Cleveland, O. 

New Process Raw Hide Co., Syra 
cuse, N. Y 


Nuttall Co., R. D., Pittsburgh, Pa. 
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Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Faweus mach. Co., Pittsburgh, 

Morse, Williams & Co., VPhila., 

Nuttall Co., R. D., Pittsburgh, 

Simonds Mfg. Co., Pittsburgh, 


Pa. 
Pa. 
Pa 
Pa. 


Graphite 

Dixon Crucible Co., Jos., Jersey 
City, HN. X. 

Lubriphite Co., Jersey City, N. J. 

Obermayer Co., 8., Cincinnati, O. 


Grinders, Center 
Heald & Son, L. S., Barre, Mass. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 

Adams Co., Dubuque, lowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde wark, .ass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Woaitney 
Conn. 

Rivett-Dock Co., Boston, 

Woodward & Rogers Co., 
ford, Conn. 


Co., Hartford, 
Mass. 
Hart- 


Grinders, Disc 
Besly & Co., Chas. H., Chicago, 
Ill 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., Provi., R. IL. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 

Gorton Mach. Co., 
Vis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 


Geo., Racine, 


Washburn Shops, Worcester, 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinders, Tool 


Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Barr, Il. G., Worcester, Mass. 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Diamond mach. Co., Provi., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., Provi., R. L. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
fleld, O. 

Whitney Mfg. Co., Hartford, Ct. 


Cn, 


Grinding Machines 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Builders’ Iron Foundry, Provl- 
I 


dence, R. I. 
Diamond Mach. Co., Prov., R. IL 
Falkenau-Sinclair Co., Phila., Pa. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Jis. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., Prov., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mechry. Co., 
Chicago, Ill 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Woodward & Rogers Co., Hart- 


ford, 


Conan 





Grinding Wheels 

Builders’ Iron 
dence, R. IL. 

Carborundum Co., Niagara Falls, 
N. Y 


Foundry, Provi- 


Provi., 8. I 


Diamond Mach. Co., - 
Bright- 


Hampden Cor. Wheel Co., 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety hmery 
field, O. 
Tanite Co., 


Emery Wheel Co., 


Wheel Co., Spring- 


Stroudsburg, Pa. 
Grindstones 


Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. L. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. K., Worcester, Mass. 


Hack Saw Blades and Frames 


Diamond Saw & Stamping Works, 
buffalo, N.Y 


Goodell-l’ratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Diamond Saw & 
Buffalo, N 

Hoefer Mfg. Co., Freeport, Il. 

West Haven Mfg. Co., New Llaven, 
Conn. 


Stamping Works, 


Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., FE. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 
Rk. I 


Merrill Bros., 
Mossberg & 

Providence, R. I. 
Perkins Mach. Co., 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Cleveland Pneumatic 
Cleveland, O. 

Jallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. 
Louis, Mo. 


Brooklyn, N. Y. 
Granville Mfg. Co., 


Boston, Mass. 


Tool Co., 


Co., St. 


Hammers, Power 
Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Co., Cham- 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 


York. 

Caldwell & Son Co., H. W., Chi- 
cago, . 

Eastern Mchry. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh- 
wn, NM. F. 


Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischtfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 

Harrington, Son & 
Philadelphia, Pa. 

Yale & Towne Mfg. 
York. 


Co., Edwin, 


Co., New 





Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Il 

Cleveland Pneumatic 
Cleveland, O. 


Tool Co., 


Knell air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De- 
troit, Mich. 


Rand Drill Co., New York. 

index Cards 

Derby Desk Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, sass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Scnools, Correspondence. 

Insurance, Boiler 

Ilartford Steam soiler 

} Hartford, 


Ins. Co., 


Insp. « 

Conn. 

Jacks, Hydraulic 

sSethlehem Fdry. & Mch. Co., 
Lethlehem, Pa. 

Watson-Stillman 

Key Seaters 

Laker Bros. Toledo, O. 

Bement, Miles & Co., New York. 


So. 


New York. 


co. 


Chattanooga Mchry Co., Chatta- 
nooga, ‘Tenn. 
Davis Mach. Co., W. P., Roches- 


ter, N. * 
Mitts & Merrill, Saginaw, Mich. 
Keys, Machine 
Standard Gauge Steel 
Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 
Lamps, Arc 
General Electric Co., N. Y. City. 
Western Electric Co., Chicago, III. 


Co., Beaver 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 
Lathe Dogs 
Armstrong Bros. Tool Co., Chi 
cago, 
Co., Chas. H., Chicago. 


sesly «& 
[ll 


Le Count, Wm. G., So. Norwalk. 
Conn. 

Pratt & Whitney Co., Hartford. 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 


American Tool Wks. Co., Cin., O. 
Auto. Mach. Co., Bridgeport, Ct. 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 


Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. 
ter, N. Y. 

Diamond Machine Co., Prov., R. 1. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., ‘Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., 

Pond Mach. Tool Co., 


P., Roches- 


Tool Co., 


New Haven, 


New York. 
New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. 

Schumacher 
Ohio. 

Sebastian Lathe Co., 

Seneca Falls Mfg. 
Falls, N. Y. 


E., Worcester, Mass. 
& Boye, Cincinnati, 


Cincin., O. 
Co., seneca 


Tanite Co., Stroudsburg, Pa. 
Washburn 
Mass. 


Shops, Worcester, 








| Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge 


port, Conn. 
thes, Bench 


Faneuil Watch Tool Co., Boston, 


Mass. 

Loop-Lock Mach. Co., Waltham 
Mass. 

Waltham Watch ‘ool Co., Spring 
field, Mass. 

Lathes, Wood 

American MNachinery Co., Grand 


Rapids, Mich. 


Letters, Pattern 


Butler, A. G., N. Y. City. 
Levels 

Mass. ‘Tool Co., Greenfield, Mass 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi 
dence, R. I. 


Locomotives, Shop 


Hunt Co., C. W., West New Brigh 
ton, N. Y. 


Lubricants 

Besly & Co., Chas. H., Chicago, Il. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, Ill. 
Bowen sug. Co., Auburn, N. Y 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 


Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Machinery Builders, Special 

American Fdry. & Mach. Co., 


Hanover, 1’a. 

Atlas Foundry & Mch. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Clark & Co., J. M., Rochester, 
N, ¥. 

Faweus Mch. Co., Pittsburgh, Pa. 

Hoefer Mfg. Co., Freeport, Ll. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Murray Mfg. Co., Richmond Val 
a. Th aa Ie Be 

National Tool & Stamping Co., 
Philadelphia, Pa. 

Pratt & Whitney 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Woodward & Rogers Co., Hart 
ford, Conn. 


Co., Harttord, 


Machinists’ Small, Tools 

Besly & Co., Chas. H., Chicago, II1. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Cleveland Twist Drill 
land, O. 

Hammacher, 
New York. 

McCrosky & Huber, Cincinnati, O 

Mass. Tool Co., Greenfield, Mass. 

Paiterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., 

Starrett Co., L. S., 

Wyke oo... o. & 


Co., Cleve 


Schlemmer & Co., 


Provi., R. I. 
Athol, Mass. 
sjoston, Mass. 


Machinists’ Supplies 


Patterson, Gottfried & Hunter, 


New York. 

"andrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
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Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
- * 


a’. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J , = 
- 2. 

Starrett Co., L. S., 


Providence, 
Athol, Mass 


Milling Attachments 

The Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Miliung Mach. Co., Cin- 


cinnati, QO. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Co., Waltham, 


oa Mach. 

Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 

Adams Co., Dubuque, lowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Miliung Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Ilartford 


Conn. 


Milling Machines, Plain 

American Too! Wks. Co., Cin.. O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman Mchry. 
Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 


ORs 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mechry. Co., 
Chicago, Ill. 


McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss 1001 & Supply Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman Mchry. 
Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

8. 


Phila- 


Co., 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Iil. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 
Ohio. ; 
Prentiss Tool & Supply Co., New 

York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Tools, Adjustable 


Geometric Drill Co., New 
Conn. 
Rogers, Boat, Gage & Drill 


Haven, 


Wks., 
i. J. 


John M.,Gloucester City, N. 


: 
Milling Machines, Vertical 
Becker-Brainard Miliing 

Co., Hyde Park, Mass. 
Bement, Miles & Co., New York 


Mach. 


Brown & Sharpe Mfg. Co., l’rovi 
dence, R. I. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

& Whitney Co., Hartford, 

Conn. 


Molding Machines 

The Adams Co., Dubuque, lowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 


Molds, Hammer and Vise Jaw 
lield, H., Providence, 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C L.lectric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Vis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co.,Milwau- 
kee, Wis. 

Northern Elec. Mfg. Co., Madison, 
wi 


R. I 


Chas. 


s. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 
National Machy. Co., Tiffin, O. 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 
Nut Tappers 

See Bolt and Nut Machinery. 


Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicago, LIl. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O 

Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn. 


Oils 
Besly & Co., Chas. H., 


Houghton & Co., E. 
phia, Pa. 


Chicago, ILIl. 
F., Philadel- 


Packing, Steam Joint 
Jenkins Bros., New York. 
N. Y 


y felting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit 
ain, Conn. 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, © 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Frothingham, N. L., New York. 

Pattern Shop Machinery 

American Macuinery Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fav & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. I 

Prentiss Tool & Supply Co., New 
York. 

Washburn Shops, Worcester, 
Mass. 


Patterns, Wood 

Cincinnati Pattern Works, Cincin 
nati, Ohio. 

Hartford Pattern 
Hartford, Conn. 


& Model Co 








MACHINIST 


Pencils 
Keuffel & Esser Ce.,. 
Pinion Cutters 


Loop Lock Mach. Co., 
Mass. 


New York. 


Waltham, 


Pipe and Fittings 
Crane Co., Chicago, Ill. 
Pipe Cutting and Threading 
Machines 
Bignall &«& 
wardsville, 


Mfg. Co., Ed 


Keeler 


Ill. 


Curtis & Curtis Co., Bridgeport, 
Conn ‘ 
Merrell Mfg. Co., Toledo, O 
Oster Mfg. ('o., Cleveland, O 
Saunders’ Sons, D., Yonkers, N. \ 


Wells Bros. Co., Greenfield, Mass 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Saunders’ Sons, D., Yonkers, N. Y. 


Standard Too! Co., Cleveland, O 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O 
Detrick & Harvey Mch. Co., Balti 


more, Md. 
Flather Planer Co., Mark, Nashwa, 
N 


Garvin Mach. Co.. New York 
Gray Co., G. A., Cincinnati. O 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York 
Niles Tool Works Co., New York. 


New Haven Mfg. Co., New Haven, 


Conn. 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila., Pa. 


Whitcomb 
Mass 
Woodward & Powell 
Worcester, Mass. 


Mfg. Co., 


Planers, Bench 


Zartlett, E. E., Boston, Mass. 

Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Presses, Hand 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport, 


Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y 

Brown & Zortman Mehry. Co., 
Pittsburg, Va 

Chambersburg Engr. Co., Cham 
bersburg, Pa 


*., Phila., Pa 
Mfg. 


Dill Mach. Co., T. ¢ 
Mossberg & Granville 
R. I 


Providence, R. 


Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York 

Wold & Co., Torris, Chicago, III 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


PulleyTurning and Boring Machines 
Harrington, Son & 
Philadelphia, Pa. 
New Haven Mfg. Co., 

Conn. 


Co., 


Niles Tool Works Co., New York 

Pulleys 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa 

Iloward Iron Wks., Buffalo, N. ¥ 

Patterson Gottfried & Ilunte 
New York 


Ind 


Columbus 
Dayton, O 


Reeves Pulley Co. 
Saunders Mfg. Co., 


Worcester, 


Planer Co., 


ce. 


Edwin, 


New Haven, 


| 
| 
| 
| 
| 








Pulleys, Friction Cone 
Evans Friction Cone Co., Boston 


Mass 
Pulleys, Speed Changing 


Speed Changing Pulley Co., 
Indianapolis, Ind 

Pumps, Hydraulic 

WatsonStillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem KFdry. & Mech. Co., So 
Bethlehem, L'a 

Watson-stillman Co., New York 


Punches, Power 


bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O 

Cleveland Punch & Shear Wks 


Co., Cleveland, O 


Hilles & Jones Co., wilmington, 


Del 

Long & Allstatter Co., Hamilton, 
Ohi 

Perkins Mach. co., So. Boston 
Mass 


Reade Mchry Co., Cleveland, 0 


Rack Cutting Machines 
Fellows Gear Shaper Co., 
field, Vt 


Spring 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Reed Co., F. E., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 


Nuttall Co., R. D., Pittsburgh, Pa 


Simonds Mfg. Co., Pittsburgh, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Cleveland Twist Drill Co., Cleve 


land, © 
Clough, R. M., Tolland, Conn 
McCrosky & Huber, Cincinnati, O. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New rocess Twist Drill Co., 
Taunton, Mass 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. Hf. 


Riveters, Hydraulic 
jement, Miles & Co., 
Watson-Stillman Co., 


New York 
New York. 


Riveters, Pneumatic 
Bement, Miles & Co., New York. 


Cleveland Pneumatic Tool Co., 
Cleveland, O 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa 

Q & C Co., Chicago, IIL. 

Standard Ry. Equip. Co. St 
Louis, Mo 


Riveting Mechines 
Bement, Miles & Co., New York 


Bethlehem Foundry & Mach. Co., 
} Sc. Bethlehem, Da 
Chambersburg Engr. Co., Cham 





| 


bersburg, Pa 


Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass. 


Zoller and Ball Bearings 
Auburn Ball Bearing Co., Auburn, 


tall Th 


aring Co., Bantam, Conn 

Ball Bearing Co., Philadel, Da 
fantam Mfg. Co., Bantam, Conn 
Mach. Co., Providence, 


Iroquois 
R. I 


\ 


mossberg & Granville Mfg. o., 
Providence, R. I 

Rubber Gc ods, Mechanical 

N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg Co., New 
York 
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Rolling Mill Machinery 

Cleveland Punch & 
Co., Cleveland, O. 

Diamond Drill & Mch. 
boro, Pa. 

Dill Mach. Co., T. C., 
Hilles & Jones 
Del. 
Iroquois 
2 


Shear Wks. 
Birds- 


Phila., Pa. 
Co., Wilmington, 


Co., 


Mach. Co., Providence, 

Mossberg & 
Providence, 

Pratt & Whitney 
Conn. 

Rules, Steel 

Mass. Too! Co., 

Sawyer Tool Co. 


Granville Mfg. Co., 
I 


ri ‘o., Hartford, 


— Mass. 

Fitchburg, Mass. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, 

Safety Valves, Pop 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Loston, Mass. 

Lunkenheimer Co.. Cincinnati, O. 

Sand Mixing Machines 

Obermayer Co., S., Cincinnati, O. 


Mass. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane- Bly Mach. 
chester, 

Newton Mach. 
delphia, Pa. 

Pratt & Whitney 
Conn. 

Reade Mchry. Co., Cleveland, 

Sawing Machines, Wood 

American Machinery 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Works, Ro- 


Tool Works, Phila- 


Ilartford, 


Co., 


Co., Grand 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 

Dreses Mach. Tool Co., 

Marshall & Huschart 
Chicago, Il. 

Windsor Mach. Co., Windsor, 


Screw Machines, Hand 

Brown & Sharpe Mfg. 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 

Garvin Mach. Co., New 

Jones & Lamson Mch, Co., 
tield, Vt. 

Pearson Mach Co., 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitney 
Conn. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohlo. 
Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 


Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 

Card Mfg. Co., Mansfield, 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 


Baird Machy. Co., Pittsburg, Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohlo. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, III. 

Fairbanks Co., P hiladelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss 
York 


Provl- 
Mach. Co., 


Cincin., O 
Mehry. vo., 


Vt. 


Co., Provyl- 


Mach. Co., 


York. 
Spring- 


Ill. 
Co., 


Chicago, 
Mach. 
Co., Hartford, 


Cleveland, 


I, 
. We 


" 


Tool & Supply Co., New 

Toomey, Frank, Philadelphia, 

Wickes Bros., New York. 

“oo Machy. Co., C. C., Detroit, 
cn, 


a 


Pa. 
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Shapers 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., New York. 

Hendey Mch. Co., Torrington, Ct. 

Gould & Eberhardt, Newark, N. J 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., 

Perkins Mach. Co., 
Mass. 

Potter & Johnston 
Pawtucket, R. 


Shears, Power 
Bethlehem Fdry. & Mch. 

Bethlehem, Pa. 
Bliss Co., E. W., 
Bremer Mach. & 


New Haven, 


New York. 
So. Boston, 


Mach. Co., 


Co., So. 
Brooklyn, N. Y. 

Tool Co., Kala- 
mazoo, Mich. 


Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Llilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., 
Ohio. 

National Mchry. Tiffin, O. 

Perkins Mach. So. Boston, 
Mass. 

Reade Mchry. Co., Cleveland, O. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. 
Mass. 

Shelving, Shop 

New Britain Mach. 
ain, Conn. 

Slide Rests 

Bartlett, E. 

Reed Co., F. 

Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 


Del. 
Dill Mach. Co., T. C., Phila., Pa. 
Garvin Mach. Co., New York. 


New Haven Mfg. Co., New tiaven, 


Conn. 

Newton Mach. Phila 
delphia, Pa. 

Niles ‘Tool Works Co., 

Sockets and Sleeves 

New Process Twist 
Taunton, Mass. 

Spike Machines 

National Machy. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 

The Chandler 
Mass. 

Schwerdtle Stamp 
port, Conn. 


Hamilton, 


Co., 
ce. 


Co., So. Boston, 


Co., New Brit- 


E., Boston, Mass. 
E., Worcester, Mass. 


‘Tool Wks., 


New York. 


Drill 


Co., 


Co., Tiffin, O. 


Co., Springfield, 


Co., Bridge- 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Canton Crucible Steel Co., Canton, 
Ohio. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 

Federal Mfg. Co., 

Ward & Son, Edgar T., 
Mass. 


Steel, Tool 

Boker & Co., 

Canton Crucible Steel Co., 
Ohio. 

Firth-Sterling Steel Co., 
I’a. 

Vatriarche & Bell, 


Swaging Machines 

Excelsior Needle Co., 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. 


Cleveland, O. 
Boston, 


Hermann, New York. 
Canton, 


Demmler, 


New York. 
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Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Switchboards 

C & C Electric Co., New York. 

«riumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, li. 

Tapping Machines and Attachments 

Raker Bros., Toledo, O 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 


cinnati, O. 
Errington, F. A., N. Y. City. 
Co, Cim., ©. 


Fosdick Mach. 
Co., New York. 


Garvin Mach. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., 

Murray Mfg. Co., 
oy, &. 2. M. FX. 

National Mchry. Co., 

Pratt & Whitney 
Conn 

Ww ebster, S Perks Tool Co., Spring- 
field, 

Westward & Rogers Co., 
ford, Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, Il. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap . Die Co., J. M., 
Pawtucket, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., 

Geometric Drill Co., 
Conn. 

Hammacher, Schlemmer & 
New York. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

National Mchry. Co., Tiffin, ©. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., 

Webster & Perks Tool Co., 
field, O. 

Wells Bros. Co., 

Wiley & Russell 
field, Mass. 

Winter Bros. 
Mass. 


Taps, Collapsing 

Geometric Drill Co., 
Conn. 

Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. 


Thread Cutting Tools 
Besly & Co., Chas. H.. Chicago, III. 
Oster Mfg. Co., Cleveland, 0. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., 
Tool Holders 
Armstrong 
cago, Ill. 
Hoggson & Pettis Mfg. 
Haven, Conn. 
McCrosky & Huber, Cincinnati, O 
Tools, Small 
See Machinists’ 
Transmission Machinery 
Caldwell & Son Co., H. W., 
cago, : 
Cresson & Co., Geo. V., Phila., Pa. 
Link-Belt Engineering Co., Pusa- 
delphia, Pa. 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., 
Traps, Steam 
Houghton & Co., E. 
phia, Pa. 
Trimmers, Wood 
Amer. Mchry. Co., 
Mich. 
Washburn 
Mass. 


Trolleys and Tramways 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. ¥ 

Link Belt % ngineering Co., Phila- 


delphia. Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Steel Tube Co., 
Pa. 


Erie, Pa. 
Richmond Val- 


‘Liffin, O. 
Co., Hartford, 


Hart- 


Chicago, Ill. 
New Haven, 


Co., 


Co., 


Cleveland, O 
Spring- 


Mass. 
Green- 


Greenfield, 
Mfg. Co., 
Co., Wrentham, 


New Haven, 


Boston, Mass. 


gros. Tool Co., Chi- 


Co., New 


Small Tools. 


Chi- 


Hunter, 


Columbus, Ind. 


F., Philadel- 


Grand Rapids, 


Shops, Worcester, 


Edwin, 


Pittsburgh, 





Turret Machines 

Automatic Mach. 
Mass. 

—. Mach. 
nati, 

Brown & ageee Mfg. Co., Provi- 
dence, R. 
Bullard Mach. 
port, Conn. 
Dreses Mach. 
Flather & Co., 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 
till, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 


field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Niles Tool Works Co., New ork. 
Pearson Mach. Co., Chicago, IIL. 
Potter & Johnston Mach. Co., 


Pawtucket, R. 
bet & Swasey Co., 


hio. 
Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, wexter, Me. 


Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O 

Hammacher, 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 

Cleveland, O. 


Co., Greenfield, 


Tool Co., Cincin- 
Tool Co., 


Tool Co., aaee.. oO. 
Nashua, N N. H. 


Bridge 


Cleveland, 


Schlemmer & Co., 


Taunton, Mass. 
Standard Tool Co., 
Universal Joints 
Baush Machine Tool Co., 

field, Mass. 

Valves 

See Steam Fittings. 
Vises, Drill 
Graham Mfg. 
Jacobson Macu. 

Pa. 

Vises, Metal Workers’ 
Ilammacher, Schlemmer & Co., 

New York 
Iloward Iron Wks., Buffalo, N. Y. 
Jacojson Mach. Mfg. Co., Warren, 

Pa. 

Parker Co., Chas, 
Walworth Mfg. Co., 
Vises, Pipe 

Bignall & Keeler Mfg. Co., 

wardsville, Ill. 
Curtis & Curtis Co., 


Conn. 
Saunders Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O 
Hendey Mach. Co., Torrington, Ct. 
Pratt & Whitney Co., Hartford. 
Conn. 
Vises, Wood Workers’ 


Hammacher, Sculemmer 

New York. 
Wyman & 
Mass. 


Washer Machines 
National Machy. Co., 
Welding Machines 


song & Allstatter Co., Hamiltoa, 
110, 


Wire-Drawing’ Machinery 
Iroquois Mach. Co., Provi., R. 1. 
Mossberg & Granville Mfg. Co.. 
Providence, R. I. 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machinery 

Hoefer Mfg. Co., Freeport, Il. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 


Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 


Spring 


Co., Provi., &.. 4. 
Mfg. Co., Warren, 


Meriden, Conn. 
Boston, Mass. 


Kd. 
Bridgeport, 


a ca. 


Gordon, Worcester, 


Tiffin, O. 


Grand 


Hartford, 
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Automatic Bevel Gear Generating Machine. 
Che I] t 


the latest of the long series of 


accompanying illustr ms show 
steps 
development of machines for generating 


Prin 


previous 


theoretically correct bevel gears 


ciples which have appeared in 


machines are embodied in this, while new 


ones also appear, and the entire mechan 


ism by which these principles are brought 


into play is novel and inte the 


resting in 


highest degree. The principles which hav« 
been before are the rolling of the 


used 


gear blank past a cutting tool which repr« 


sents a crown gear tooth, as in the Bil 
gram machine, and the use of a radial 
tooth milling cutter for the crown gear 
tooth, as in the Rice machine In the 


present machine these principles are com 
bined, the milling cutter generating the 


tooth profile instead of copying en 


an 


larged model, as in the Rice machine 


while, by the use of two cutters with stag 


gered interlocking teeth both sides of a 


tooth space are cut simultaneously, and 
while the forward motion of the gear 
blank past the cutter 1s made to take a 
roughing cut, the return motion is made 


slightly deeper, and thus gives a finishing 
cut. 

The scheme of the machine is shown in 
ot the 


plan and the latter a side elevation of the 


Figs 1 and 2, which former is a 


At a is the work 
the 


cutters and work blank 


blank, which, however, in actual use 


of the machine, is gashed previous to its 
At b is 


of which the faces c 


insertion therein. the crown geat 


and d of the milling 


cutters represent a tooth. The teeth are 
staggered and interlocked, and the cutters 
act simultaneously. The inclination of the 
cutter arbors, as seen in Fig. 1, determine 


of the gea 


the angle of obliquity 
this angle is adjustable in the 
ars of different 


The 


In a 


hine, so that by it g@ 


can be cut arbors of 


do 


plane, as might be inferred from Fig. 1 


obliquities 


these cutters not li horizonta 


the outer ends being slightly raised in o1 


} 


der that the planes of their cutting faces 
may intersect at the apex of the cone 
gear e of Fig. 2, which is being cut, and 
this inclination again is adjustable in th 
machine. The cutter arbors are also ad 
justable lengthwise in order that the same 
pair of cutters may be used.for various 


This adjustment. is 
] 


limited, as the cutters must not be 


pitches range of 
brought 
so near together as to projecf the teeth of 
one cutter through the faces-of the othe 


separated “as 


nor must they be so far te 
leave a gap between them, as this would 
leave a ridge at the bottom of the space 
cut. The range of adjustment obviously 


varies with the size of the cutters—a pair 


of cutters for coarse pitches having 


wider range than a pair for finé™pitches 
Those who recall the Rice machine* will 
not need to be reminded that the cutter is 
not fed through the tooth space rl 
feed motion in Figs. 1 and 2 is purely 
rolling of the gear blank past the cutter 


* Illustrated at Page 440, Vol. 
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the motion be o the ‘ 1g ( 
I nk were ( ete g 1 ng r 
esh with tl winarv crown ge ‘ | 
e 
It w be understood 1 cu y he dep f , 
faces of t ‘ e! the ‘ 








° 
Fits 
HEME 0 H EAI H 
ors and that, were the 0 l 
tion to the gear blank, they would t ! ( o be lhe 
rfaces as do face 1 ng cutte ppe p 
It will be seen also from Fig. 2 that, nly w ( 
common with the Rice machine, the bot r g i t 
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FIG. 3. 


also advances the cutters to the working 
position and withdraws them therefrom 
At the left of Fig. 3 will be seen the in 
dex worm wheel and, mounted upon it and 
f the same diameter, a large bevel geat 
Both these members are stationary except 
during the indexing movement, and_ the 
swinging of the face plate and work head 
about their common center accomplishes 
the rolling of the work blank past the cut 
ter through the meshing of gearing con 
necting the blank with the large bevel gear 
just mentioned. This bevel is thus a part 
of both the indexing and the rolling 
mechanism—a fact which has an impor 
tant influence upon the design, as will be 


seen later. We may remark also, in pass 
ing, that the indexing function of the 
bevel gear necessitates its being a pre 
cision gear, and this is believed to be the 
most accurate bevel gear ever made. 

The rolling motion is derived from the 
crank and connecting rod seen at the left 
of Fig. 3, which, by a crank arm, oscillates 
the sector between the connecting rod and 
the head of the machine, which sector 1s 
also shown at a, Fig. 5. Meshing with 
pinion b, it turns it and gear c, which 
meshing with a segmental gear d, oscil 
lates the face-plate e«. At its upper side 
face-plate ¢ carries pinion f, which meshes 
with stationary gear g formed with the in 
dex worm wheel, as shown. Gear g be 


ing stationary during the swinging move 


FRONT VIEW OF BEVEL GEAR 
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ment, the pinion f thus rolls in mesh with 
it, and through gears ii, shaft + and 





gears within the work carrying block 3 
rolls the arbor spindle k in which the 
blank arbor is inserted. Work carrying 
block j is adjustable upon its are support 
to suit the cone angle of the gear being 
cut, this angle being read from a graduated 
arc, as shown in Figs, 3 and 9. The gears 
connecting g with the arbor spindle k are 
so proportioned as to cause the gear blank 
to roll past the cutter correctly. It is 
clear that with the machine adjusted to 
give a correct rolling motion to a blank of 
a given size, it would not give it to a 
blank of different size—a larger blank 
turning too rapidly, and a smaller blank 
too slowly. It is necessary therefore to 
introduce change gears into the rolling 
train to suit the blank which is being cut, 
and this is done at hi. Since, however, 
the indexing movement is carried through 
these gears a change in them would, un 
affect the indexing. 
Clearly the indexing must be determined 


less compensated, 


by its own train of gears, and a combina- 
tion for cutting, say, 20 teeth must cut 
that number regardless of the size of the 
blank. Since changing gears /i: /) to suit 
the size of the blank affects the indexing, 
a change in the size of the gear being cut 
without change of the number of teeth 
would involve a new set of index gears— 
every combination of diameter and num- 
ber of teeth requiring its own combination 
of index gears. To remedy this a com- 
pensating train J, Fig. 6, is introduced. At 
m of this illustration is the indexing train, 
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the automatic catch and let-go index 


mechanism within case n being of the 


usual automatic gear cutter Gears 
the 
movement, but this is destroyed by gears 


There is, there- 


type. 
m give of themselves correct index 
ih, as has been described 
; introduced a 
whose only office is to undo the disturbing 


Gears | are duplicates of h, 


fore, compensating set / 


action of hi. 


but are arranged in reverse order. What 
ever gears may be required at / to suit 
the size of the blank, a similar but re 


versed set is applied at 7. Thus whatever 
index movement is given by gears m to 
shaft o the same movement is ultimately 
delivered to shaft p and to the gear blank. 
Gears / being stationary except during the 
act of indexing, it is clear that they have 
no influence on the rolling function of hh, 
but act to correct their indexing function 
only. 

Figs. 7 and 8 show the adjustments of 
the cutters, although Figs. 3 and 4 may be 


profitably consulted in this connection. To 


adjust the cutters for the pressure angle, 
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or angle of obliquity of the teeth to be dd are circular, ai i wrench is apphed 
cut, the arbor supports are mounted on at ee, the ang ng read from ares 
circular guides aa, on which they are ad- To adjust the ¢ f the width of 
justed by a wrench applied at bb, the pace to be « wre s applied at gg 
angle of obliquity being read directly from while, to adjust the cutter head bodily up 
the graduated ares « The use of this and down, the hand wheel / provided 
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FIG. 5 CTION Ot \ DE ING AND GENERATING HI 
adjustment is, of course, comparatively The adjustment of the cutters at ee for 
infrequent. To adjust for the angle of the angle of the sides of the tooth ob 


the teeth so 


meet at the apex of the pitch cone, guides 


the sides of that they may viously alters the position of the line in 


which the planes of the cutters meet. This 
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must always be in the horizontal center line 


of the index worm wheel, and hence, after 
the adjustment for the angle is made, the 


cutter head must be adjusted up or down 
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arbor and the cutter head is adjusted ver- 
tically until the cutter d enters the cut by 
one line and leaves it by the other when 
the head is in correct vertical position. 
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ANGULAR ADJUSTMENT OF THE CUTTERS. 


to bring the intersection of the planes of 
the While hand 
wheel / provides means for making this 
adjustment, it does not the 
For this the caliper 


cutters into this line. 


show when 
adjustment is correct. 
gage shown on the floor in the foreground 
of Fig. 3 is provided, the use of the gage’ 
being shown in Fig. 9. The upper jaw of 
this gage is of fixed hight, equal tothe hight 
of the center line of the index worm wheel 
above the top surface of the bed of the 
machine. When applied to this surface the 
locates this 


upper jaw of the gage thus 


center line. The lower jaw is adjustable 
and is set to indicate the apex distance of 
the gear to be cut, as indicated in Fig. 9. 
A test staff or arbor of unhardened ma 
terial is inserted in the arbor spindle, the 
arbor spindle having been set at an angle 
equal to the root angle of the teeth to be 
This 


viously had circumferential lines scribed 


cut, as indicated. arbor has pre 


upon it, such that the distance a equals 
the apex distance, while >) equals the face 
The arbor spindle 
the 
swinging face-plate until corner c of the 


of the gear to be cut 


head being adjusted vertically on 
test arbor comes fair with the upper jaw 
of the caliper, the lines upon the arbor 
the should leave the 
the tooth 


A light cut is now made in the 


show where cutter 


outer and inner ends of 


to be cut. 


space 
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The work arbor spindle head is then ad- 
justed to the pitch cone angle of the gear 
to be cut, the test arbor is removed and 
the gear blank with its arbor is inserted 
The gear is so located upon its arbor that 
the lower caliper jaw registers with the 
outer gear face at the pitch line, as shown 
by the dotted gear blank, when the ad 
justment is complete and the machine is 
ready for work. 

There are of course many minutiz and 
refinements of the machine which have 
been passed over in the above description. 
Thus a surplusage might be given to the 
swinging motion of the work head during 
which the indexing could be done. This 
swinging motion is, however, compara 
tively slow, and the surplus 
would take place at both ends of 
swinging motion. To avoid the 
time due to this procedure, the shaft which 
drives the disk crank at the left-hand end 
of Fig. 3 also drives a cam by which, as 


movement 
the 


loss ot 


soon as the cutter is clear of the cut, the 
























































FIG. 6. INDEXING 


AND COMPENSATING GEARS. 
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entire cutter head is quickly withdrawn 
More- 


over, by giving this cam two steps, 


and the index movement is made. 
one 
slightly higher than the other, the cut dur- 
ing the return swinging movement of the 
work head is made slightly deeper than 





ty 
tO 


during the forward movement, giving 
each tooth a roughing and a finishing cut 
Fig. 10 shows the construction of one 
of the cutters and its arbor. 
The the product 
Brown Manufacturing 


the 
Com 


machine of 
& Sharpe 


pany, and is the latest masterpiece of Mr 


1S 


O. J. Beale. 

We should add that in our issue for 
November 21, 1885, is an article by Mr 
Beale in which this method of attack is 
clearly foreshadowed. As then explained 
(and Mr. Beale made several gears by the 
inethod at that time) the gears cut were 
spurs and spirals and the tool used was a 
single tooth fly cutter. A universal mill 
ing machine was used, but the principle 
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of a generated tooth cut by a face milling 
cutter 1s embodied in the outfit The arti 
» 
| 
t entence Should 
further t g experiment warrant, 
construct a machine 
| d ] ( ple hown in the 
, | { Q 
3 4 Echoes from the Oil Country. 
rHi HAT WASN’T IN A HURRY—ANI 
E THAT WA 
| All i hur en 
——_ | 5 bl g 1 iy tl it 1s a 
\ tag ne he mK 1 
ore’ ve a » lying 
1 hef ] g it ¢ 
ft« ‘ 
I] gy ti 
f foun 
de 
. 
, r ( T 
rf r eve I ick 
\ t I vy ra 
\ 5 , 
mn 
i 
| it « ‘ 
a | W é J iving ady 
g f eve f he didn't 
§spect time 
‘ { 1 dly 
ee t +] engine no 
® ; 
‘ I ( al 
- ie Ma ! t engine 
FIG. 9. VERTICAL ADJUSTMENT OF THI I'TERS 1 been repait t wner paid the 
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bill, contented to know that it was in good 
As 


it was in a good, convenient place he left 


shape and ready for him at any time. 


didn’t know just where he 


and carting it around the 


it there; he 
need it, 
country was bad enough when it had to 


might 


be done 


One unfortunate night a fire broke out 
n the neighborhood, and before it 


mut out the shop burned down and the 


was 


engine burned up—at least it burned as 
far up as an engine can burn under such 
onditions, and that is far enough for all 
practical purposes. 

As the engine had only been “left”? with 
were not considered in way 


us, we any 


FIG. 10. DETAIL OF 


responsible for it. The owner, after look 
ing it over with us, decided it was worth 
again and told us to go ahead 
“Put her in shape if you can 


“fixing” 
with it. 
make a good job of it and send me the 
bill.” 

It might have been as well if he had also 
ordered the engine sent to him with the 
bill. An engine that has been through a 
fire is an expensive thing to repair, but we 
did the best we could with it and the bill 
was promptly paid. 

Everybody knows that lightning does 
not strike twice in the same place; the 
engine was surely in a good place; mov- 
ing was troublesome and expensive; that 
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already; and so 
needed. 
not strike twice 


engine had cost enough 
again it was “left” until 

Even if lightning does 
in the same place, it may do what amounts 
to the same thing. Another fire, starting 
ina different place, burned the rebuilt shop 
down before it extinguished, and 
again that engine needed general repairs. 
The owner concluded that while it was 
getting to be rather an expensive engine 
it was still cheaper to repair it than it 
was to throw it away, and we again re- 
orders to put it into first-class 
shape. When next it was reported done 
and he had paid the bill he concluded that 
so costly an engine deserved special treat 


was 


ceive d 
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CUTTER AND ARBOR. 
ment and took it away, and I may add that 
the shop is still standing. 

There were some things in connection 
with the burning of the shop that were 
We 
used gasoline from the refineries to clean 
up old stuff brought in for repairs, and 
at the time of the fire we had a ten-gallon 
can about half full standing near the mid- 
dle of the shop. In cleaning up we found 
that the and 
showing signs of having been red hot, but 
with the gasoline still in the can. I know 
that the mere fact of its being in our can 
wouldn’t make gasoline out of something 
else, but testing showed it to be real lively 


never altogether clear in my mind. 


can with top melted loose 
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gasoline, ready to burn at the slightest 
provocation. I should have expected a 
nice, well-behaved can of gasoline to have 
up or up, but this 
one me that were condi- 
tions under which it was not proper for 
it to do either the one or the other. | 
find that inanimate things always do that 
which is proper under every possible com 
bination of circumstances, as viewed from 
I find it very 


either burned blown 


showed there 


their side of the question 
hard sometimes to find their point of view 
and get a look from it. All I could think 
of in this case was lack of air. 

The day before the fire we were making 
some circular cutters. These cutters were 
very similar to those used in hand pipe 
cutters, only larger. We were using a 
of steel 134 inches in diameter and 
3 feet long. Some of the cutters 
all turned up ready to be cut off, 
while others were not so near done. They 
were all still on the bar, The day after 
the fire we hunted up the bar and sent 
one of our men with it to a neighboring 
shop to finish the job, as a customer was 
waiting. The not a 
high carbon steel, as toughness was as 
much desired as cutting qualities, the cut- 
ters having to stand a hard side lifting 
strain after doing the cutting. 

We gave the cutters to our blacksmith 
to temper and sent them out. The man 
returned them very badly burned up, 
showing that they had been very soft. 
Our blacksmith took some of the worst 
of them and tried hardening them, and 
after burning some of them up he declared 
that the steel would not harden at any 
heat. Not having any other steel on hand, 
we made up other cutters from the same 
bar, thinking to use some prussiate of 
potash to get a cutting edge. Being some- 


piece 
about 
were 


steel we used was 
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IT WOULD CRACK IN HARDENING 


the behavior of th 


was 


interested in 
the first one 
and it hardened very nicely, as did all the 


what 
steel, tried without it 
others. I have wondered whether the heat 
treatment the first the 
fire when the shop was burned made them 


ones received in 


refuse to harden or whether it was some 
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inpurity that had gotten into the blacl 
smith’s fire 

The sketch will show the general form 


of these cut 


ters, which were really 
squeezers, as they did their work by 
being rolled into the material. They had 
a very annoying way of cracking when 
being tempered. The irregular lines on th 
plan will show where the cracks w 


Wi 


and sometimes they 


made six for a 


would 


come generally 


“ +] ] 
crack, while 


at other times they would all come good 


Dipping edgeways or sideways, warming 


the water, putting brine in the water, using 
potash and dipping at a lower heat, had 


all been tried, sometimes, it seemed, with 


success and at other times they all seemed 


failures One blacksmith in particular 


seemed to have very hard luck with them 


and never did a lot without losing some of 


them 


Something I had been 1 


eading ied me 


think that the heating, and not the cool 


] 


ing, was where the trouble was; and I be 


lieve now that in general work the heating 


is responsible for as 


many cracks In ste¢ 


as the ¢ oling Many men go to ts t 
trouble to quench their job who neve 


use anv reason in heating it 


o make a new 


| dete! 


myselt 


\fter having t lot, 


mined to try to temper them 


When I went to the blacksmith shop witl 
them the blacksmith I6oked tired = 
do that 
wanted yet, but I'd most rather quit the 


than to 


never refused to anything was 


job try to temper those things 
for that last 
didn't 


water, 


The Old Man gave me ‘fits’ 
lot breaking, and I know | 
heat them, and | 
and kept them 
cool. There 
with that steel 
for the work.” 
“Never Keep your 


apron on; there’s a good man going to do 


ove! 
warmed the too. 
moving until they 


be 


somewhere 


were 


must something wrong 


It isn’t right 
Tom 


you mind, 


the job this time. Just let me use your 
fire. I am going to do them myself,” said 
L, ae 4 
elbow 

“You're 


returned 


poked him in the ribs with my 
I’ve got,” he 
the 
If 
you the Old Man can’t never blame 


the best friend 
‘You c 
anything else you 


for 


an have fire and 


want they break 
me no more when they break for me. Can 
“That’s he 


they won’t break for me, so you had bet 


he now?” what can't; but 


ter make arrangements with me for 


temper them al 


ile we were bantering each other 
WI bant h otl 


this way I had taken a small poker and 
put through the hole in the cutter | 
held it well up from the fire and kept 
turning it, my idea being that they had 
been heated too ray d that the thi 
part xpanded away from the thi 
center and s rte he « ] 

lr gota] ( wate HH 
I better warm tl he aske« N 
I want to try that way \ 

mmer time \ er \ b Weel —t 
and 60 degrees 

W he the cu hot enougl I ( 
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cutting edge ci¢ | ) { 
poker into the water, \ : 
o which way "i t. | g 
heating the nex ! ut J 
anxi to see tl nd got 
looked Ove very t \ ‘No ¢ 
in this ne | el I used to get the 
FOC d o1 ce 1 W ( | used to b el 
how I dipped the g d, atte 
he had tappee t ( t ¢ ‘ 
When he had se¢ t] e col out witl it 
cracking, To Deg: t watch me closely 
When they were all hardened without any 
cracking I gave them to him to draw the 
tempet! I'll do a fine job, and the next 
lot you have I will harden them and never 
break one I’m awful glad you came 
down, but \ 1 dk Nt need to come any 
more. I can do them just as good as you 
can \nd he never had any more break 
[ suppose that 1 t shop men hav 
noticed that it is the call for that whicl 


wanted in thu 


out of the regular 


biggest hurry, just as it is the casting that 


we are waiting for that bad, and whet 
a careful man does make a_ mistake it 
seems to come on his most important job 
Such things prevent stagnation. 

On one occasion we received an ordet 


for a pulley of rather unusual dimensions ; 


nothing so very much out of the common 


except that the combination of sizes was 
such that our regular stock would not 
make it and we had to cast one. Of course 


this pulley was wanted in a hurry, and ot 


course the first casting was bad, so that 
before we had it done we were being 
urged by ‘wire’ and ‘phone to hurry it up 

Shortly after it was shipped we wert 
wired to duplicate the order, “rush and 


We did so, 


at the same time what new development 1 


ship by express.” wondering 


oil country machinery needing such 


We did not know of any 


was 


a pulley regular 


work that it would suit; but we did 1 


seemed 


know all the combinations, it 


It did not seem as though the pulley had 
time to get to its destination when we got 
a most imperative order for another | 
ley “rush by all means’ —this one s( 
be express¢ d This was getting t de 
cidedly interesting. If there w " \ 
way of doing work that was so much « 
saving that it paid to send 300-pound 


} 


1eVvs by express we wanted to know it 1¢ 


: 1 
be in shape to furnish then 
A letter‘to the co v get C p 
cvs brought out the fact the case Tt 
| , 
putting 1 1 new pla thev | , 
on a chang not at first thought ot | 
cl inge ¢ illed f pu 
n t de i tie \ . S t ‘ C 
Cpuric \ () delay eetting tl me 
di 1i¢ ver the t rt +] . 
aor ‘ \ 
CV 2 o 
1 tt. ft + oO + . o 
" 
rong ) t p vy g } | 
I cours¢ put the be d W 
ever ind t e wW t e the ‘ 
hev ordere . | 


Abroad. 


W QO 


‘ ce 
N |} 
I 
iftet 
let 
lie ' 
1) 1 
1 
’ , 
n 
} f , 
e. bn t 
we Teé 
é new 
a I 
d that 
mantutac 
it market 
i] mM cde 
it to Chu 
igful I 
( | 1¢ 
» not tu 
e Cet 11 
t country 
ng of tray 
with defi 
lge of the 
\ in¢ 
f med 
understane 
nd know 
merchat 
th evea}l 
h V1 
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There 1S 


of 


the last three or 


rour 
fitted 


veal 


flour mill with 
machinery, costing $50,000 
at Shanghai 


for the goods named, 


ery importers have 
including 
ps, boilers, roller flour mills, ete 
China last ft 


prevented the natural expansion 


in during the “ 


‘hinery trade, but the business is 


FIG, I BELT SIDI 


OF} 





ung a more promising appeal 





an opening in Guatemala fot 


used in the grinding and pro 
good 


coffee. Krupps send a 


deal of machinery, such as pulpers, break 
ers, “‘trillas,” polishers, ete., while they also 
upply the planters with machinery fot 
rice plants, corn-grinding machines, min 
ng machinery, including ball mills and 
crushing mills. Krupps are agents for 

Chemnitz house who send quantities ot 
lathes with rests, small steam motors, bor 
ing machines, et Pelton wheels are used 
1 good deal and are supplied from. the 
United State The bulk of the machinery 
ised in Guatemala is connected with the 
‘offee and sugar industri \s the planta 
tions are owned mostly by wealthy and 
enterprising companies, there should a 


improved plant 


Ir 120 horse-power gas engine 
make, with the relative Dows 
sing anthracite coal; four dyna 
oO horse-power, which produce 
iry power for electric winding, 
ge oO} irface, electric pumps 
e-power ¢ electric lighting 
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surface and un 


>= Ni 


on 
rse power 
which supplies the 
at lower 


prices 


neighboring towns 


flour 


than 
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derground, l 


ane 
and maccaront 
work people with 
current 


i 


those in 


for a 


mill, 
fi od 
the 


( 


The Colburn Vertical Draw-Stroke Shaper. 


Che machine 


removing heavy chips from tough meta 








here shown is capable of 


} 
is 








Al STROKE SH 


DRAW 


\PER 








( i r n l 

reader, it may be 
of its principal dime 
ning. The extreme 
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ram above the table is 22 inches. The 
sliding table is 30x24 inches, and the hight 
of the table above the floor is 29 inches 
The automatic cross feed of the table is 32 
inches and the in-and-out movement, hand 
17 The 

feeds of the table range from 1, 


The belt 


shaft is 4% inches wide, while the up-and 


operated, is inches automatic 


to 


100 


inch. which drives the counter 


down belts are 3 inches. The weight of 


the machine complete is 9,000 pounds 


Fig. 1 shows the belt side of the ma 
chine, with the tool taking a good cut 
from a heavy steel casting, and Fig. 2 


shows the other side of the machine, the 


latter view showing also the chuck or 
work holder mounted on the table. The 
jaws of this chuck, steel faced, are 18x6 
inches, with an opening of 16 inches. The 


screw which operates the movable jaw 1s 


2 7-16 inches in diameter 
Fig. 3 is a side view of the machine 
from a shop drawing. It will be seen that 


the operating movement of the machine is 


similartothat of a planer. There is a heavy 


rack at the back of the ram into which 
meshes a pinion on the cross shaft, the 
peed of this being reduced by two pairs 
ot gears and pinions from that of the 
pulley shaft. The ram carries a_ tappet 
which at each end of the stroke strikes 
adjustable dogs on a vertical rod which 
gives motion to the belt shipper Che 


In 


feed motion is clearly shown in Fig. 2 


ig. 1 and also in Fig, 3 is seen at the top 
of the machine a wheel which carries a 
wire rope for a counterbalance for the 


weight of the ram 


This taking up of the 



































WORKING SIDE OF VERTICAL DRAW-STROKE SHAPER 

n of tl yy th slack or backlash enables the machine t 
well to give some run without § jat The counterbalance 
‘sions at the begin sheave was not in position when Fig. 2 
rave if the ram is” was taken Che ram travels 1n a massive 
rking length of the upright frame and has always a bearing 
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; ’ 1 
length, as travels 


The 


thing like a planer head, being 


tor its 


ver its bearings 


entire nevel 
tool head is some- 
graduated 


for swiveling 45 degrees to either side, the 


tool being fed forward or backward by the 


crank on the top. It clapper 


has a spring 
box to enable the 
stroke 


tool to clear on the up 


All the sliding surfaces, it will be 
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When the 


can be dr 


low 


awn out 


pan also being removal 


The uses of such 
obvious 
done upon eit 
the planer, such as 


of large plates, is 
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of chips, it 
the oil 


id emptied, 


ordinary shaper o1 
the edges 


planing 


plates, 








S P oA 
Aly | 
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J exter 
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— ’ f / 
| omni eer ae ‘| 4/ 
i i i { al —— | 
“Ty k ; } — Ailernative 
f on | i 1 | 
S oe I=] | it ‘ pus rol 
as) o li 
am 2 Ls — weight 
\eee ;t— 
=38) 
e) 
j 
( I ELI \TION F VI rIcAl I \ E SH 
seen, are irg ind are scraped to a beat tn | g ( g galt nad risers 
] ¢ = - 1, ] + ] | | 
ing, and the running bearings are bushed from steel « gs, ¢ | special work 
and provided with means for constant lu e table an ivel may of course be 
brication The sliding table and the sad nereased Phe iw-stroke ends i 
th take-up for course to hug the w more firmly to the 


dle have bronze nuts wi 
The 


ited disks for minute precision of 


wear operating screws have gradu 
move 
ment 


An 


is the arrangement 


machine 
of the 
from 


tool, 


interesting feature of this 
for taking care 


free 
the 


chips and keeping the machin 


them. The chip, as it leaves 
drops straight down, and when working 
the metal dry the chips drop away as seen 
They fall upon an inclined plate 


floor 


n Fig. 1 


ind slide out mto 1¢ box n the 




















ig. 4 is the same as Fig. 1, for dry cl 


while Fig. 5 shows the pan reversed when 


oil or other bricant sed In } 
ise the ps accumulate in the pan, w 

- 1 
he oil dis ff in r pan be 


table 
and 
machine 
is built by the 


high 


instead of 


tor its 


will tak 


osening or moving 
and 
a very heavy 
Colburn Machine Tool 


Company, Franklin, I 


al 


Broader Training for the Engineer. 


To secure a wel 


rounded equipment 1 


the engineer there is required more tl 
the. study of mathematics and applies 
science W hil I contend 1 t tire 
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trainisg exercised on the right material 1s 


ikely to develop true culture 
and 


together of theory 


the 


This we 


aving 


pr e will at once give engineer the 


command of the intricacies of his busines 
ind give him 


practical v 


1 keener appreciation of the 


the services of honest 
ind capable workmen. It should also lead 


that the 


alue of 


him to appreciate highest 


ciency in the operation of his works 


be obtained only by looking upon 


workmen as fellow-men, entitled to 
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further has 


the 


that 
gained 


Since time experience 


been with machine, and we 
herewith illustrate a planer designed with 
this method of driving in view, together 
with a sketch showing the arrangement of 
mechanism. Sliding 
shaft 

pressed backward 
of the belt / 


weight B suspended from a sector attached 


shaft C, this shaft 


the entire driving 


boxes are provided for the pulley 


and these boxes are 


against the resistance by the 


to the pinion having 


ach end a pinion which with 


engages 














beyond the daily wage, in the prosperity 
of the undertaking 

In spite of the discouraging lack of ap 
preciation of fair treatment too often dis 
the thus 
broadly equipped will probably learn that 


played by workmen, manager 
the Golden Rule may well be introduced 
into the management of industrial proper 
and if that the 


management features 


ties ; his directors insist 


all 
his 


must eliminate 
that 


can 


except those pay, with broader 


training he probably succeed in 


demonstrating that in the long run thx 
Golden Rule does pay in the management 
of industrial properties 


“The Second Belt Drive” Planer. 
\t page Vol 


article describing 


355, 20, we published an 
; ; 

a planer then in use in 
the shop of the Whitcomb Manufacturing 
Worcester, Mass., in 


planer the higher speeded gears 


Company, which 
Were Ft 
placed by an ordinary leather belt and th 
bull-wheel was dispensed with, the pinion 
which usually drives it being engaged di 
rectly with the rack. These were recog 
from 


Whitcomb, a 


planer builder with many vears of experi 


nized as rather radical 


departures 
established practice, but M1 


claimed they were fully justified, and 
the 


excellent 


ence, 


our contributor who wrote article in 


uestion testified to the behavior 


of the planer in points of smooth and 


quiet running, smooth planing, smooth and 
quiet 


reversing, et« 
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as to be free from the danger of catching 
The 


the bed are enclosed and thoroughly pro 


chips and dirt. two gears outsid 


tected. 


The bushings which form the bearings 


for the main shaft are closely fitted int 
bed. 


self-oiling. 


holes bored in the These bearings 


The 


boxes are bushed with quills of 


pulley-shaft 


Jabbitt 


are made 


metal, which may be replaced by new at 


small expense if ever worn out, and 
Second-belt 
from machine oil from the bearings 

The **Second-belt 


planers (22, 24, 26 


very 


are self-oiling is protecte 


makers say: drive 
* 

and 30 inch) are some 

what more powerful than full-geared plan 

ers of corresponding sizes. They reverss 

gently, yet sharply, and will plane as neat 

full-geared planers 


They 


will run at very high speeds, and they d 


ly to a line as any 


They will take very short strokes 


excellent work at all speeds.” 





The Southern Review of Commerce Humbug. 
The Wilmarth & Morman Company, of 
Mich., a batch of 
Southern Review of 


Grand Rapids, send us 


stuff from the Com 


merce, consisting of the usual letter accom 
panying their pretence of an editorial arti 
cle, which editorial article purports to be 
the result of a very careful, extended an | 
scientific investigation into the compara 
tive merits of all the drill grinders mad 
in the United States, 


that 


with the conclusion 


the one made by our friends is “the 














SECON D-BELT 


a rack formed on the box. Thus an even 


and the proper tension is secured upon the 
belt # at all times and, being of ample 


driving power, it requires » atten 


tion 


1 


It is claimed that while the bull-wheel 


may have been necessary in the days of 


, 
» 1ONnNger ne 
the 


one 


gearing, it 1s now n cessary 


the direct drive from pinion is 


gear inside 


placed 


DRIVE 


PLANER 


best.” A curious and interestin 
of this editorial is as 


“We have 


familiar with 


follows 
17 


recently been ca 


those 


truthful and reliable formation 
charge, asking to recommend firn 


manufacturing superior drill grinders 


dealers in farm implements, complaining 


of the many inferior products n 
he fore 


. ‘ 
market, and answering, we 


careful and = searching ex 
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through agents and representatives of the 
paper, with the result, that after all reports 
are in, we feel warranted in editorially 
recommending, etc., etc.” 

It is evident from this that the highly 
trained and highly scientific expert who 
wrote this editorial report has the idea that 
the Wilmarth & Morman drill grinder is 
made to grind grain drills or some other 
farm implement, and the classification of 





twist drill grinders as farm implements is 
quite interesting and shows the vast and 
intimate knowledge possessed by the great 
editorial writers of this humbug sheet 





Engineering Reminiscences—IV. 
BY CHAS. T. PORTER 
[Copyright 1902. ] 

When the stone dressing machine proved 
to be valueless, as already de scribed, | 
found myself out of business, but the gov 
ernor had attracted so much attention and 
had been so favorably received that | 
thought I could establish a business of 
manufacturing these governors, and I am 
proud to say that the gentlemen already 
associated with me and who lost all their 
money in the abandonment of the ston: 
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self as a design¢ of machinery qd wh 
brought me a lett from Geo. S. Lincoln & 
Co. | was at that e engaged scheming 
as well as I could a machine for drilling 
the arms and balls and counterweig Tit 
spindle of my governor, and immediate 
ly employed Mr. Richards to assist me it 
getting out the drawings for this machin 
lhis he did quite to my satisfaction, and 


the machine was made by Geo. S. Lincoln 


& Co., Mr. Pratt, for so man 
of the firm of Pratt & WI 

the Pratt & Whitney Compan 
tl 


11 


leir foreman; so that all n 
that concern were made by M 
also cut for me superb iron 
the governor gears 

This machine always inters 
much, It solve! every proble 


involved in the perfect and 


ance of these operations. It hi 


dles running horizontally 


plan * one fixed and the other 


Distance pieces laid between 
eads insured the equal lengtl 
of all governors of the sam 
table was made with a back t 


al parallel block being laid 


‘ % —a— 
2 


Sr", 
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dressing machine were so decidedly of the 
same opinion, and I had won their con 
fidence to such an extent, that they fur 
nished the money to enable me to estab 
lish this manufacture 

I rented a shop on the second floor of 
a building on Thirteenth street, between 
Hudson street and Ninth avenue, owned 
by Mr. Herring, the safe manufacturer 
the lower part of which was occupied 
him for his own business. This was 
large room and had light on three sides 

I proceeded to equip the shop with the 
necessary tools, some of which I purchased 
of Mr. Freeland, then considered the best 
toolmaker in the United States, and whe 
had gone to a and worked for som 
vears as a journeyman in the celebrated 
Whitworth Works, in Manchester, for th 
purpose of learning everything that w 
known there. Those which Mr. Freeland 
could not supply I obtained from Geo. S 
Lincoln & Co., of Hartford, Conn 

During the time these tools were but 
ing I was waited upon by Mr. Chas. B 
1 


hen removing from 


Richards, who’ was t 


Hartford to New York to establish hit 





SECOND-BELT DRIVE PLANER 


rapid perfo 





vy, being ther 


1) tools from 


r. Pratt. He 
patterns for 
sted me very 


m which was 


the spindl 
1 of the arms 
4 S1Z¢ The 


behind the arms, these were alway 


brought in position parallel with its back 


The arms were supported « 
proper hight These provis 
that the joint holes, which 
simultaneously, should inters 


of the arms and of the spit 


mn blocks ol 
ions insured 
were drilled 
ect the axe 


idle at right 


angles This machine fitted up all the 


governors that I ever made 
built up an excellent busin 
manufacture, on account of 


pains taken to produce perf 


l gradually 


ess in thet 


that the governors always gave the hig 


I think of only one instance to the cor 


trary. I sold a governor to 


of Troy, afterwards of the fir 
ing & Winslow, the first mant 


Bessemer steel ra n tl 
the inspiration of Mr. A. L. I 
fter this governor had been 





e t the governor w d1 
nd I uld come and see 
found the governor had been 
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1 personal examination of the gove 

ind its manufactur with a view t 
vesting the bi ri¢ | ] wed ] i 
governor in action on the testing plattorn 
and a wood cut on my circular which rep 
resented the governor in its position, a 
above described, with a short piece of the 
connecting rod attached to the lever He 
looked at this cut intently for some time 
nd then, putting his finger on the broker 


off end of the little rod, said, “Ah, I see 
the steam enters there 

I know ot nly m iS¢ vl t] 
governor needed the help of a dash-pot o1 
controlling vessel. In the great plate mill 
of the Otis Worl n Cleveland, when the 
enormous ma of stee the roll 
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have often thought of trying some exper! 
ments, to ascertain whether the ordinary 
lowly revolving governor, if made with 
the same long joint at the top, would not 
answer just as well. If I had had any pe 
cuniary interest in proving that it would, I 
should no doubt have tried these exper! 
ments long ago, but my purely scientific 
interest in the result has never been suffi 
cient to induce me to do so. I have al 
ways, however, represented freedom from 
friction to be the sole cause of its Superior 
action, without claiming this freedom to 
he in any degree due to its higher speed of 
revolution, although this may be an im 
portant factor 

I used to be amused in England, where 
the governor, on its exhibition in London 
in 1862, attracted much attention, by the 
fact that f the scores of engineers who 
talked with me about it, no one ever asked 
for my theory of its action, but everyone 
explained it to me, and each had a differ 
ent explanation to offer. One of these ex 
planations is given by Rankine (‘‘Manual 
of the Steam Engine, etc.,”” edition 1891, 


page 551). I would like to be introduced 
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to the man who can make anything out of 
this explanation. It is curious that, both 
in this governor and in the high-speed 
engine, | should have stumbled, as it were, 
on an excellence, the reason for which 
had to be found out after the fact had been 


practically demonstrated 


The First Shaper. 


lo The Mechanical Engineer (Manches 
ter, England) Thos. B. Shaw is contribut 
ing a series of articles on “Design and 
Construction of Machine Tools,” and in 
the number of December 20 there is an 
illustration of what is claimed to be the 
first shaper, We reproduce this engray 
ing (somewhat enlarged) and quote from 
the article as follows: 
‘“Nasmyth claims to have constructed the 
first machine at his works at Patricroft, 
Manchester, and gives the date as 
In kig. 72 is given an illustration 


1s machine. The general design and 
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outline of the machine shows that it was 
only intended for light work, to take the 
place of hand work in chipping and filing. 
The example of work shown on the ma 
chine is a crank being finished on its semi 
circular end. There is no table shown on 
the drawing, but the front of the slide 1s 
drilled full of holes, evidently with the 
intention of allowing the user to fit on 
some kind of a vise or other clamping 
irrangement. The method of driving the 
reciprocating ram is the familiar one that 
remained a feature in such machines for 
many years afterwards. Also the mech- 
anism for feeding the table and the circu- 
lar motion have not been altered since Na 
smyth worked out the scheme. In his ac 
count of his life, Nasmyth refers to this 
little machine in the following words: 
““*In 1836, with the desire of rendering 
the valuable services of the planing ma- 
chine applicable to the smallest detail parts 
of machine manufacture, I designed a sim 
ple and compact modification of it, such 
as should enable any attentive lad to exe- 
cute all the detail parts of machines in so 


unerring and perfect a manner as not only 


£ 
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to rival the hand work of the most skillful 
mechanic, but also at such reduced cost as 
to place the most active hand workman far 
into the background. The contrivance I 
refer to is usually known as Nasmyth’s 
Steam Arm.’ 


The Factory Inventory. 
BY HORACE L. ARNOLD 
December 30, 1902 
Mr. Horace Lucien Arnold, 
New York, N. Y 
Dear Sir: Although I have read your 
be Ok, “The ( omplete Cost Keeper,” there 
are some points upon which I would like 
to be enlightened; these points are in con 
nection with inventory. What do you con 
sider inventory in an every-day machine 
works should consist of? Take, for in 
stance, the machine shop: It has been 
customary with us to put in the inventory 
all new and complete machines purchased 
during the preceding year. This, I be 
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lieve, is an every-day practice. With the 
exception of what is absolutely new and 
in the toolroom we have never added such 
things as milling cutters, dies, lathe and 
planer tools, files, etc. Should not all 
such things purchased during the year be 
included in inventory ? 

Then again, take our foundry. With 
the exception of all unused material, such 
as facings, casting cleaning brushes, moid 
ers’ shovels, bellows and fire-clay that are 
in the storekeeper’s hands, no notice 1s 
taken of those materials purchased during 
the year. Should we include these things 
as well as flasks purchased or made during 
the year, as well as all flasks, ladles, cru 
cibles, ete., on hand? Take, for instance, 
this year, we have put in about $6,000 
worth of new tools consisting of lathes, 
boring mills, pulley-turning lathes, turret 
lathes; these, in the ordinary sense, have 
always been included, and, as before stat 
ed, we believe we are correct; but, at the 
same time, should we not include the cost 
of installation (labor) as also materials 
such as countershafts, pulleys, belts, piping 
and fittings? This is another proposition 
we would like you to solve for us, as als: 
the following: Repairs for plant and gnain 
tenance have cost us considerable; should 
not they be included? For example, our 
big fire pumps cost us two hundred odd 
dollars to refit with pistons, rods, valves, 
etc. To our mind such items should ap 
pear among our assets. 

If you will take the trouble to reply to 
this lefter in detail the writer would be 
only too glad to reciprocate in any possible 
way. 


PRESIDENT AND GENERAL MANAGER 


January I, 1903 
President and Manager. 

Dear Sir: Replying to yours of De 
cember 30, 1902, as to what should be in 
cluded in the factory inventory and appear 
as assets, opinions and practice vary so 
largely that no fixed rule can be laid down 
In most establishments all charges for 
small tool and special tool and jig and 
fixture production are charged directly t 
expense. In some factories all patterns 
are charged directly to expense, Othe: 
establishments carry the factory costs ot 
a set of patterns for a new principal pr: 
duction on the inventory at factory cost 
labor, material and fixed charges total 
as an asset, and charge all minor and 
repair patternmaking to expense or to th 
customer. This is the practice at the Cot 
trell printing press factory—450 men, and 
with certainly 30,000 Or 40,000 different 
patterns in their pattern storage houses 
In the Cottrell factory the whole drawing 
room costs—about ten or twelve men—ar: 
charged directly to expense 

Some managers charge the entire fac 
tory plant directly to expense, giving tools 
small and power driven, no inventory valu: 
at all, and carrying nothing on the 
ventory as assets except the forced 


value of the realty, the ground and the 
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buildings. Perhaps the forced sale value 
of the entire plant is the highest safe in 
ventory total 

It is common to write off 10 per cent 
of machine tool first ‘cost as yearly de 
preciation, thus extinguishing such inven- 
This 


is safe, under certain expectations, but it 


tory values at the end of ten years. 
does not accurately show either forced sale 
or going conditions. In a large shop re 
cently examined, there were lathes in ser- 
vice which were more than thirty years 
old, and many lathes as much as twenty 
years old were as good as they ever were, 
and for the light repetition work they were 
producing were as efficient as the very best 
modern lathe could be. For heavy work 
these lathes not do at all, 
would not be kept on the floor by any 


would and 
well-informed manager. 

As to the foundry, it is 
charge all supplies, except metals, directly 


common to 


to expense. 

The point is here: If you are not ex- 
pecting to sell the whole business, or to 
take a 
make no commercial use of the factory 


partner at a valuation, you can 
inventory, and it is therefore a matter of 
You can 


which is 


no cemmiercial interest to you 

rate its dollars and cents value, 
supposed to be represented by the inven- 
The 
only conditions under which the inventory 
those of 


tory total, at whatever pleases you. 


value assumes importance are 
sale, division or transfer. 

In case of forced sale, with factory not 
going, the value is very small, often not 
more than that of the naked ground 

In case of sale of the going factory, en 
tire or partial, or sale of stock, the selling 
value depends entirely on earnings proba- 
bilities, and not on the plant cost, nor on 
the inventory valuation. 

The “good will,” vogue, public favor, 
patents, business connections, reputation, 
things intangible and not of 


going 


and so on 


inventory record—are what give a 
concern selling value. 

As to plant betterments, such as build- 
they do add to 
your wealth, surely, but should you rate 


their 


ing repairs and additions, 
them on your inventory at above 
forced sale value? It seems not. 

Beyond finished stores and rough stores 
which are to appear finally in the selling 
product, stores inventory items are of no 
direct commercial | importance to the fac 


tory. Plant betterments and tool better 
ments are not for sale; they are for fac 
tory use; they affect the factory produc 
tion-cost very largely of course, and so 


add to the profit on your merchantable 
product, but they are not, in themselves, 


there seems to be no 


merchandise, and 


gor vd 


asset 


reason for giving them inventory 
values 

It is certainly far better to regard your 
whole factory as an asset of forced sale 
value only, rated at what it would bring 
the 
shafting stopped, than t 


under hammer, doors closed and 


» flatter yourself 
that 


by saying, in inventory figures, you 
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have put so much money into the plant, 
and are 


rhe 


forced 


that the things are good as ever, 


surely “‘worth” a certain sum true 


value of the fact sale 


The 


on the profit earning, is another thing en 


ry i its 


value current, going value, based 


tirely, and the factory may pay high in 


thousand times 


total 


terest on a hundred or a 


the forced sale inventory 

If you wish to fix a value on your plant 
in your own thoughts and to keep a rec 
ord of what you add to it yearly, then as 
sume a valuation and keep the totals of 
yearly betterment and extensions 
and add what you think is the real 


You 


will thus obtain what may be called your 


your 
cost, 
advance in plant value each year. 
inventory,” 


“manufacturing which will 


approximately represent your increase of 
factory facilities, and this may have a cer 
tain mechanical-sentiment value to you, 
and might even serve as a guide to future 
expenditures, when compared with your 
yearly gain in the way of production cost 
Sut all of this can only, 


fc »¢ rd for 


diminishment. 


at best, furnish profitable 
thought, and can never be of direct com 
mercial interest. 

Commercially speaking, the forced sak 
value—what your factory would bring if 
sold under the hammer—is all your inven 
tory should show in total 

Industrially, the inventory total may 
properly be many times greatet 

From ali this it appears that there is no 


Your 


total depends entirely on your 


decisive answer to your questions 


inventory 


point of view, forced sale or going and 
prosperous concern 
There is this to be said, however: the 


inventory should not be allowed to make 
you and your stockholders believe the fac 


tory is making money, when it is only 


keeping up with the procession 


rivals, as it must do, if it does not fall be 


hind, and so begin on the downward path 
which leads to extinction 


To avoid decay every factory is forced 


to continually invest large sums in plant 


} 1 


betterments which can never again ap- 
pear in the form of bankable funds, save 
in case of the sale of the factory 


Industrially, or from the manufacturing 


these expenditures are of 
they 


point of view, 
the 
have no value whatever, or they have only 


highest value commercially, 


their forced sale value, which may be 
nothing, little or much, but can never be 
so much as the original cost, and com 


monly depreciates rapidly and inevitably 


Since the inventory is supposed to show 
and 
th 


commercial values only, a dollars 
cents exhibit of the actual assets of 


factory, it should include no assumed o1 
working value items 
Inventory, 1! 


justly show 


A “production value 


such were attempted, might 


an enormous augmentation of its totals 


over those of the commercial inventory, 


+] 


and it is the inability of the manager to 
. 


forget that his fine, efficient and in every 


way necessary tool equipment has cost a 


great deal of ey d the very lit 
of his business, that ofter ke diff 
cult for the ger t der | nvel 
tory written torced sales valuation 
But the dist eriod whe 
things ire worth 1 re ey can be 
sold tor, it seen tl at the inventory ot 
the factory should not differ from the in 
ventory of the mercha stock in trade 
and should show what cash might be ex 
pected from a sal t the pliant it ft 


valuation, and nothing mors 


An Automatic Feed. 


Che accompanying sketch is an impr 
sionist view of a scene witnessed fron 
the window of an elevated train by our 
friend, C. Y. Warman The genius who 
was manipulating this piece of mechanism 
had conceived the idea of an automati 
feed and arranged it as shown. By taking 








the required number of turns about th 
sleeve of the ratchet drill (which required 
number of turns would be indicated by the 
behavior of the drill itself) he was able 
by tightening or loosening the rope a littl 
to get any desired rate I feed, and of 
course it was nat Che thing seeme: 
to be working well, and is one of thos« 
things which ( m nes evolved by 
men who have little idea of the inge 
that may have bee re sly expendes 
Ip i ] ] I p le 

\ friend send ping ft 
Denver paper in whicl count of a 
new I ( ll suited ) Chicago 
man, Ww project ible 
into space f dist e of about 250 mile 
from the irtace of the « irth, and with 
this cable he expects to tap a tremend 
store of ele y and bring it dow1 
the earth for ( ( f inkind We 
may wond "i proposes to get | 
cable te tand p 2501 ( Irom the ¢ h 
surface, b } very mple whe ve 
undet nd, as the inve r tel is, tha 
OVE tn e! force of gravita 
tion ag \ Tt n the ear nstead I 







































































































































































































































































toward it, so that as soon as his cable is 
beyond the earth’s atmosphere, it will be 
drawn away instead of tending to fall back 
to the surface of the earth, and all he 
will have to do will be to pay out his 
cable, let it ascend as far as he wishes it 
to, and then anchor it. We do not under- 
stand just exactly what heavenly body will 
exercise this superior attractive force on 
the cable above the atmosphere, but pos- 
sibly the inventor expects it to be the moon 
or the sun, and if he does, then we won- 
der what will happen when the cable is 
turned away from the moon or the sun, 
and of course if it should fall down every 
night when turned away from the sun it 
might be a serious matter to get it erected 
again the next morning when the sun re- 
appears. But these minor difficulties will 
no doubt be overcome—at least the news- 
paper reporter seems to think that they 
will, 





Letters From Practical Men. 





American vs. German Photographs. 
Editor American Machinist: 

Having had a somewhat varied and not 
always satisfactory experience in the hand- 
ling of photographic dry plates, and being 
fairly familiar with the methods and pro- 
cesses in use by the best workers of this 
and other countries, as well as with the 
various accessories and patent dopes which 
“enable the beginner to obtain results that 
would be creditable to most professionals,” 
your recent remarks comparing American 
and German photographic work, together 
with the publication of that exposure scale 
at page 1707 moves me to speak right out 
in meeting. 

I believe that photographic work is be- 
ing done in America that will compare 
favorably with the best work of any other 
country, but I am free to admit that it is 
not being done around the shops. This is 
not the fault of the American photogra- 
pher, but of the shop management that 
will not pay for the same grade of ability 
behind the lens that it puts into the draft- 


ing room, shop an‘ foundry. 

I respectfully submit that it takes just 
as much brains and experience to go to 
the back shop and make a first-class nega 
tive as to properly finish up a drawing or 
make a press fit—I have been through the 
mill and know whereof I write—and the 
manager or anybody else who expects to 
get good results, pinning his faith to a 
book of instructions, a Premo B, an ex- 
posure scale, and a patent dope guaranteed 
to develop anything from a fog strip to a 
burn out, will find the same degree of 
accuracy and reliability attending his work 
as would be expected of a doctor or law- 
yer in the machine shop. 

The German shops evidently recognize 
that technical knowledge and experience 
are just as essential to the preper handling 
of a lens and dry plate as to the develop- 
ment of a new machine, and they act ac- 
cordingly. 
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The American manager hears how easy 
it is to make a “picture’’—gets a catalog 
which assures him that he need only press 
the button and “we do the rest’’—figures 
out the cost, and gleefully rubs his palms 
while contemplating the figures—cost of a 
whole year’s photographic work, including 
cost of outfit, not much more than a first- 
class workman would cost the first month. 
Do you wonder that he is tempted and 
falls, and, further, do you wonder at the 
quality of work that comes your way? 

How would you like to go out into 
the back yard and set up and focus on that 
big casting that has just been dumped 
from the foundry—then consult the calen- 
dar for the day of the month, then your 
watch for the time of day, then gaze at 
the casting until you decide what kind of 
subject you have, then stop her down, 
incidentally remembering the breed of dry 
plate in the holder, and there is nothing 
more to vex your brain except the mere 
matter of judging the light under which 
you must work—don't grin; you wouldn't 
if you went through that performance with 
mercury at —10 degrees. 

In using that scale—as well as in work- 
ing without it—the element of human 
judgment gets in its work in deciding on 
the quality and quantity of light, and 
knowing this and the speed of lens and 
dry plate, what more is there to decide? 

With all due regard for the genius of 
him who developed that scale, I wonder 
who will hail it as his long-felt want, and 
whether the look of pained surprise on the 
victim’s face as he views the result, will 
find its antipode on the face of our genius. 

With an earnest desire to see the photo- 
graphic work of our shops compare in 
quality with the machinery it is expected 
to represent, I see but slight encourage- 
ment in the attitude of our representative 
shops when it is said ‘‘we contract all our 
photographic work by the year (to the 
lowest bidder?) to an outsider and find it 
very satisfactory.”’ Satisfactory perhaps in 
the matter of dollars and cents, but the 
quality is just what any thinking man 
would expect it to be. Do you think this 
same shop made a world-wide reputation 
contracting its machine work to Cheap 
John? 

I feel like suggesting to the misguided 
manager and his office outfit, that a thor 
ough study of the chemistry of photogra- 
phy, together with the development of his 
think machine along with his dry plates, 
will probably enable him to win out in a 
photographic way eventually, but possibly 
the application of the same amount of en- 
ergy along lines already familiar might 
enhance the profits of the business in a 
way that would admit of the employment 
of a competent photographer 
think ? 

Whenever the American manager goes 
after the best photographic work in the 
same way that he goes after the best mill- 
ing cutter or tap, expecting to pay fair 
value for what he gets, the American shop 





don’t you 
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will be able to distribute as fine photo 
graphic work as is sent out of any country 
on earth, but not before 

I respectfully protest against the pro 
posed jogging of the American photogra- 
pher until he has been given the opportu 
nity of showing what he can do, When he 
has been tried and found wanting give it 
to him, but try him first. AMATEUR. 

{With reference to Mr. Seidensticker’s 
diagram, it is only right for us to say that 
other correspondents have expressed the 
highest appreciation of it, though. still 
others express a preference for a little 
instrument which actually tests the quality 
of the light. We cannot go into these 
photographic matters very much; there are 
photographic journals devoted to it, and 
we can publish only those things that seem 
likely to be of special interest to those who 
photograph machinery.—Ed. ] 





The Action of Iron and Steel Under Different 
Degrees of Heat. 
Editor American Machinist : 

It appears to me that John Coffin’s ex 
periments shown at the meeting of the 
American Society of Mechanical Engineers 
held in Philadelphia in 1887, foreshadowed 
what causes the peculiar action which took 
place in the twisted bars made in the Ala- 
bama Students’ experiments, published at 
page 1849 of last year. 

What Mr. Coffin discovered was, that 
when a bar was heated quite hot and al- 
lowed to cool, there was a time before it 
reached a low red that it for a brief inter- 
val of time got perceptibly hotter and 
softer. Some of his experiments were as 
follows: 

A %-inch square bar of steel about 3 
feet long was heated in the reverberatory 
furnace, then removed and the two ends 
rested on two bricks as a support, when 
the bar remained straight until it cooled 
down to a certain temperature until, of 
a sudden, it dropped down in tHe middle 
Another bar was heated for a considerable 
distance, one end being quite hot and the 
other cold; this, when held in the dark, 
showed a bright spot, evidently hotter 
near the cold end than at a short distance 
below, and, as the bar cooled, this bright 
spot traveled down until it passed off at 
the end. Another experiment was with 
the long 5¢-inch bar. It was fitted in a 
screw clamp, in which the screw came 
against the end of the bar. When the 
heated bar was rested in the clamp the 
screw was brought up against the end, 
and as the bar cooled the shrinkage was 
followed up, when, all at once, the bar 
ceased to shrink, but expanded and caught 
the screw and doubled up by its own ex 
pansion, Keep, in his experiments with 
cast-iron test pieces, found the same thing 
occurred. Coffin’s experiments were with 
low carbon steel, and my remembrance is 
that he thought it was only in steel that 
it took place, though the indications now 
are that it is the same with iron in all 
forms. 
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It is likely that in the case of the bars 
tested at the Alabama Polytechnic Insti 
tute they began to twist the most at the 
two soft spots, and when once started the 
action of twisting increased the heat and 
thus increased the freedom with which the 
bar would twist. If this is the true ex 
planation for the twisted bars, it explains 
the others Joun E. Sweet 
Syracuse, N. Y. 





A Turret Lathe Job. 

Editor American Machinist 

Some time ago a self-oiling journal box, 
as shown in Fig. 1, was designed and 
adopted by a leading paper machine con 
cern to be used on its press rolls, a similar 
design being used on dryer journals. As 
will be seen, the box consists of an out 
side cast-iron shell, with three rings cast 
inside, which are bored and have a phos 
phor bronze lining riveted to them, as 
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drical in shape It is '4 inch smallet 

1; > - hz ] > ’ x} : . | | tpr 
diameter than the rough internal diameter 
if 


en 


he flanges of the box. The bar at on 


t 
1 fits the turret, while the other end is 
turned down to a running fit in a brass 
bushing in the bore of the chuck 

A rectangular pocket is made in the un- 
der side of the bar and runs nearly to 
the center in which the cast-iron block 
travels in and out. The cutters are made 
as shown in Fig. 2; they fit snugly into 
the cutter block, and are held fast by blind 
set-screws, as shown in Figs. 2 and 3 
\ wrought-iron strip is screwed to the 
top of the cutter block and adjusting 
screws are put into this strip over the 
cutters to give them the necessary adju 
Adjusting 


screws are also placed at each end of the 


ment, after grinding, etc 


block, just over the ends of the outside 
cutters, so that all looseness and_ slack 


may be properly taken care of 
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lowest point in the rings, so as to allow made to carry the steel cams, cam shaft 
circulation throughout the box \ heavy and worm wheel, and this pocket connects 


flange is cast at each end of the box and 
both flanges are finished inside and out 
and also bored 1-16 inch larger than the 
bottoms of the grooves in the journal 
which receive them. These flanges take 
the end thrust, and also prevent leakage 
of oil from the box. 

The bronze lining is perforated with 
eight holes sufficiently large for the oil 
to be drawn up freely through them, there 
by lubricating the journal 

As appears from the design of the box, 
it cannot be bored conveniently and quick- 
ly on an engine lathe, so I planned to per- 
form the operation in a large American 
turret lathe, and for this purpose I de 
signed a boring bar as shown in Fig. 2 


which gives a partial sectional view show- 
ing the internal mechanism 
The bar itself is of cast iron, and cylin- 


with the lower pocket nearly its entire 
length, the bridges formed at the ends ac 
ing as bearings for the cam shaft 


The throw of the cams is such that th 


cutters travel far enough out to give the 
required bore of the shell and then back 
again until the cutting edges are inside the 
bar itself 

Steel sleeves are fitted nicely to the 
cams, and a hook 1s formed at the bottom 
of each sleeve to receive a screw which 
attaches it to the cutter block, as shown 
in Fig. 3 

The cams are operated by a worm and 
worm wheel, as shown in Fig. 2 The 
worm shaft is carried out horizontally to 
the front of the machine far enough to 
give ample space for the working of a 
hand wheel (not shown) on the end of 
the shaft. The opening in the top of the 


ris ‘ n g ron guard 
tI the same idius the i 

The « g edges (for boring only) of 
e roughing cutters e made with eight 
\ QT ves the ( nd ne p it irs 
ightly 1 nded Che grooves provide a 
juick and easy method of breaking through 
the scale and prevent cl ittcring Phe 
finishing cutte1 have traight cutting 
edges 

It ist iry to | two bars, one for 
he roughing and tl her for the finish 
ng cutters 


The boxes having alre ady be en m ichined 


pin driven in, two 


if them are placed together as though they 
vere halves of a ng] box, and put mto 


sition on an angle plate which is bolted 


» the face of a scroll chuck on the ma 


hine. The top angle plate, which is con 

ected to the scrol I he chuck, 1 low 

red upon the bottom of the upper box 

he pins in the bass t both boxes fitting 
Ss th much ‘ ‘ 


FIG. 1 
»\ 
| [ | 
} 
— T 
’ Wi 
FIG 
nto pocket n t plate and tl t 
ght adjustment necessary to bring 
them central four screws in the bottom 
ingle plate will raise or lower the box« 
1 +] 


is required; the bolts are then tightened 


ind the boxes are ready for boring 


Che roughing bat then swung aroun 
1 until the shoulders 


1 large part of the bar touches the bush 


ng in the chucl 
Che machine is peeded up to an ord 
ry boring speed, and the roughing oper 
m performed. Then the roughing bat 


is withdrawn, and the finishing bar swung 
into place and run in in the same manner 
is the roughing bar. When this operation 
1 the bar run back, we re 
move the boxe and they show a nice 
mooth surface with no signs of any chat 
Boxes 9 inches in diameter and 14 inches 


n length, which it required ten to twelve 











100 





hours to bore and face at the flanges, are 
put into the turret lathe and finished now 
in one hour, on an average, and often in 
three-quarters of an hour 


little thought and 


the cost of this operation 1s reduced to one 


Thus, by a energy, 
tenth of what it would be if performed in 


an engine lathe. JoHN GALLAGHER 





The Action of Iron and Steel Under Different 
Degrees of Heat. 
Machinist : 

Referring to the very interesting article 
by Mr. J. J. Wilmore at page 1849, Vol. 25, 
relating to the twisting of red-hot iron and 
Mr. Wilmore asks for accounts 
of similar experimets, and I have pleasure 


Editor American 


steel bars. 


in referring hitn to Roberts-Austen’s “In 
troduction to the Study of Metallurgy,” 
fourth edition, pages 159 and 160, where 
an arrangement is figured for showing the 
peculiar softness of high carbon steel at 
comparatively low temperatures. The ex- 
periment, which I have myself carried out 
in Sir W. 
tures, was arranged as follows: 
steel bar, after being heated to a_ bright 
fed 


was clamped at one end in a_ horizontal 


Roberts-Austen’s public lec 
A square 
red in a crucible furnace with coke, 
pesition and a weight was hung from the 
other end, while a light pointer served to 
show the amount of bending which took 
place. The weight was insufficient to pro 
duce immediate bending, but during the 
cooling of the 
when the bar became less rigid than it 


bar a time was reached 
was at first, and bending then took place 
The clamp should be arranged so as to 
cool the bar as little as possible 

(page 160) that 
Soc. Mech. Eng., Vol. 


135) has taken advantage 


Roberts-Austen states 
Coffin (Trans. Am 
IX, 1887, 
of this property of steel to straighten dis 
steel axles and concludes that the 
Mr. Wilmore sur 


a change in the molecular 


page 


torted 
weakness occurs, as 
mises, during 
condition of the steel. 

It is well known that pure iron unde 
goes two molecular changes on cooling 
from a One of 


about 870 degrees Cent., and the other at 


white heat these is at 
about 750 degrees Cent., while the pres 


ence of carbon in steel lowers both these 
points to about 650 degrees Cent. in high 
carbon steel, a change in the state of the 
carbon also taking place at the same tem 
perature 

Since writing the above I have repeated 
the 


iron and a bar of crucible tool steel, using 


experiment with a bar of wrought 


a thermo-electric pyrometer with a photo 


graphic recording apparatus to show the 


temperature at which the bars are softest 


ind the temperatures at which the molecu- 


lar change points occur. The experiment 


showed that the point of maximum soft 


ness in wrought tron coincided with the 


upper molecular change point at about 


870 degrees Cent. and the maximum soft 
ness of the steel coincided with the com- 


bined carbon and iron change point at 


about 650 degrees Cent. 
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The 


far less than in the iron, thus agreeing 


maximum softness in the steel was 
with Mr. Wilmore’s observations, and this 
may be due, both to the hard character of 
steel the 
taking place at a lower temperature, when 


the and to fact of the change 
the material would naurally be less soft. 
ALFRED STANSFIELD 
MeGill University, Montreal 
Tool-Post for the Pattern Shop. 
Editor American Machinist: 
I do not think E. J, B 


me justice in describing the tool-post on 


does himself or 
page 1831, Vol. 25. I invented this tool- 
post several years ago and have been try 
ing to sell it to some machine-tool builder 
since I1&go. 

I was going to give it to the trade in the 
AMERICAN MACHINIST if 
did 


He made the patterns 


columns of the 
I did not 
E. J. &. 
for this tool post. 
Ollie Bartoni, our foundryman, cast the 


succeed, but | not expect 
to do SO 


I made and invented it 


pieces; later I threw one of the two models 
into the Appomatox River, Virginia. 

I think E. J. B. is a little “too soon” in 
giving sell for 


away not 
money. 


what I would 
I expect that the foundry foreman will 
come in for a “letter from practical men’”’ 
may be the man that cleaned the cast 
for 


me, the inventor, I will say that the detail 


ings will send in a description. As 


of the tool as shown by E. J. B. is a botch 
The perfected tool I have to-day is worthy 
of notice CHARLES STAPLES 
Chicago, II] 


Photographic Lenses. 


Editor American Machinist: 
In the article at page 1706, Vol. 25, the 
author makes one statement regarding 


lenses which 1s open to question. He says, 
“For a very rapid lens the exposure given 


by the diagram will have to be reduced 


somewhat, while for a slow lens it will 
have to be increased.” 
The speed of a lens depends almost 


wholly on the size of stop used relative to 
the focal length, and as the diagram makes 


full for this, I can see no good 


provision 


reason for such a caution. 
What are commonly known as_ fast 
lenses are not as fast when used at the 


same relative aperture as the single achro 
The only difference in speed, 
used with the 
to the fact that 
through more glass in one lens than in the 


matic 1s 


when same f-stop size, 1s 


due the light must pass 


other, and glass absorbs some of the light 


As the single achromatic has but one lens, 


where the fast lenses have two, or twice 
the thickness of glass, they are cons« 
quently slower at the same aperture. This 


difference, however, is so small that it is 
never considered in practice 
The real 


fast lenses is simply because they do not 


reason why some are called 


require such a small stop aperture to get 
equally good definition all over the pla 


but when stopped down to f-32 they are 
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not any faster than the cheapest make of 
All the 


refinement in the making of lenses in the 


single lenses. great expense and 
past few years has been devoted to attain 
ing accurate and fine definition in the full 
circle of light on a flat field, with as larg: 
an aperture as conditions will permit. Skill 
in making optical glass with wide factors 
of refraction has permitted great progress 
in this direction, but a law of optics places 
strict limitations on the use of large aper 
tures and consequent speed, so that it 1s 
possible to get good definition in the fore 
ground and extreme distance at the same 
time only by using a very short focus lens 
on a plate of a diagonal size not exceeding 
the focus of the lens. The very best lenses 
of 5-inch focus will give a nearly universal 
definition with an f-6 stop, but any longer 
focus will not do it, and no skill in glass 
making can overcome such limitafion 
3ELL CRANK 





The Nine-Hour Day in Oregon. 
Editor American Machinist : 

The Willamette Iron & Steel Works 
gave their 150 workmen a Christmas gift 
of a “nine-hour day with a ten-hour pay,” 
Since 


then all the other machine shops in the city 


to begin the first of January, 1903. 


have granted the same conditions to their 
“hands.” So in this corner of our world 
the ten-hour day has quietly passed away 


W. D 





Giving a Shop a Bad Name. 

Editor American Machinist: 
Mechanics, when they discuss shop 
topics, often pass remarks that tend to 
keep timid young men, and sometimes old 
hands, from taking jobs in, certain shops 
I once, when out of employment, called 
on a friend, who was also a shop man 
the was discussed. I said I 


and “shop” 


was going to look for a job at a certain 
shop, but my friend said: ‘‘Don’t go there ; 
that shop is no good. The place is on 
the bum; the foreman is a crank and hard 


to work for; you will just have the cost 


and trouble of moving your kit. I know 
they pay better than some other shops; 
but what’s the use taking a job when 
you have an old skate of a foreman to 
work for?” ete. 

I can assure you that I am not at all 
timid, but after the talking my friend 


gave me, I concluded not to take a job in 
this shop, but went to another shop which 


he recommended. This was a dirty, un 
tidy, cheap-John shop, and any kind of a 
mechanic could work in it, because the 
work was of a cheap order. I was not 
long in sizing up this shop and guessing 
the reason my friend recommended it. My 
friend worked in this shop and got on all 
right with this class of work; but on 
day he got the spring fever and quit t 
take a job in the “skate shop.” After 
working in the “skate shop” about tw 
days the “skate foreman” saw that this 
fellow was a “skate mechanic’’ and do 


the skate foreman 


ing “skate work,”’ so 
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and he 


paymaster’s 


hit him with one of his skates 
landed in front of the 


and was told to take a 


desk, 
“skate” out of the 
shop. 

To sum this up, the man was all right 
at poor, 


to do 


rough work, but when it came 


the work required of an ordinary 


mechanic he w: tt there w 





is n¢ 4 the goods 
A short time after, I took a job in this 
“skate shop,” and remained there twenty 
three months, and I can t hfully say | 
never worked for a better or more con 
genial forema Lo the ung n | 
would say: Pay no attenti » these fel 
lows; always aim for a shop it turns 
out good work; do the best you can t 
hold your job; ‘and then if you fail to fill 
the bill, don’t go howling about “skates,” 
because some person might think that 
perhaps you were the real ite 
>. & AT 
Warped Celluloid Triangles. 
I-ditor American Machinist 
Referring to Mr. Ernest J. Lee rticle 
page 1830, Vol. 25, I may state that fo 
arly five vears I had charge at a factor 
vhose business it was to manipulate cell 
d into va 1 hapes d forms, and 
hile Mr. Lee may have flattened his t1 
izles as described, I sl d thinl “ 
rather ct ( ob i) \\ ] t f] if 
ron | ] d Cxpe \ id ve 
scratched the rfac n ethem muc 
‘ than betore he I ~ 
‘ tT t \ \ —p s]} ‘ 
d for draftsmen’s t ole \ bet 
1 no ( ive ¢ | 
vlaned pu 
a , ie taal 
T) S 1 r the ” 
t ni ( Ver I ( I 
( J > 
) oe pres C e1g ‘ 
d |e them \ nd ) 
( | A 1 t 
| S ee T¢ 
ind, t ( Ye cramp le 
Ice \ nersing I 


Spiral Gearing. 
Machini 
Halsey’s 


\met 
r¢ ad 


ican 
I have Mr 
go, before | 
the 


unchanged center distance, I work 


me a had ever seen olu 


tion of problem of 


the formula given below, which seem 
to me to arrive at the answer somewhat 
I e directly than do M Halsey 
nethod However, th nN I eC S¢ f 
vorked it out The principa dvantage 
is, that the various necessary elem 
the problem enter direct ) e for 


mula 

I had 
34 inches center 
No. 5 cutter 


tooth; therefore, 


two and 


to I judged a 


would 


center 


give a proper sized 


as shown below, the 
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gears could have 6 


desire them to be three to one, so | 
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» teeth However | 


to make them contain 68 teet] 


The number of teeth and the normal 
pitch enter directly into the formula that 
solves the diameters Che left nd side 
of the formula give the pitch diameter f 
the gear, and rigl nd side the pitch 
diameter of p I ! ion 
I Caust ¢ 1D ( ietetl 
dd up ).49 ( 9.5, 1 I w 

SllK ] | ( if ( {) 

id | }) I ( \ Cc oO o 
gether a trifle ely ged 
recut t l r ‘ r | 
esulting ge fully 

\ ny dy { 
fort ve ite pe 
mo! ‘ d answe 
rt : ee 

n othe t\ 

a 

Dwi n t¢ d { ¢ O.5 r 

Provisional tooth angle, 45 a, 

Norn 1) Ni 5 r O.028 
19.5 hd COS. a 19.5 7 

Normal pitch 625 
69 teeth 

Desired rat of teetl 

Therefore 4 )69( 17 
| 4 
29:«CS I 
28 
I 
nd evid ( ti 
SI ( I »& 
19.5 
T COS W Si r 
@.,, and cos. @ sin. @ 
\ c { ( 
pitch diameters of 14.81” and 4.68 
1.68 
10 19” YT “ less t an 
19 
( ‘i 
Piston Rod Tapers. 
} ‘ n Mac { 

he le f nm. & B. ( 

6 ( tere f mk Chere 
inything necté with the n 
f the ( Mn cngeine I gt np t 

than e meat ( to « nne< 

ead to the p [amt going t 
criticise anything in rticl 1 
will try to ar e! vhy 
Fig. 2 is “to be pret ( f ed 

I will answe \ sl g¢ why any er 
form was used with the ey Holding 
the rod in the crossheads of locon ve 
ike his Fig. 1 is nothing short of the 
barbarous, and has been the cause of more 
broken rods than all other forms put t 

gethet Ihe rod has to stand the strair 


put upon it fre 


der, 


ot 


Decimal Minutes. 


minute 


IOI 


et drivi 
det t t 
e case lil | 2 
put o1 the fT 
t i ey 
f ¢ 
{ ; 
Lh d 
| ( 
( 
d 
¢ 
| 
\ ‘ 
‘ 
Y 
Fal 
) 


66 miles 


y throug 


60 


an hour 


h thi 
037878 


OI 











a af=f/s 


whatever the count may be for the vehicle 


imed, and I have the speed in miles per 


hour If you are riding in an 
i trolley car, an elevated railroad train or 
inything « ul can count more accu 
ly ) e you can s¢ 1 ( harply 
i yz he |i f the building 
I | in f mputation ap 
pire | \ ne i little further than 
tomobil ning, and now J 
! lake any cal i 1. be 
i | e figured ut mice for all 
nd pu d n here for the benefit of 
New York city automobilis Che firs 
yum mber counted in going 
the 200 fe nd « othe he speed 
tiles per hour 
( 22 Is 12.602 
[ 20.00 19 11.06 
18.04 20 11.30 
3 17.48 21 10.82 
i 10.2 2 10.33 
15.15 23 0.85 
6 14.20 24 9.47 
7 13.37 25 9.09 
t ( nding where you can 
] } 


train rush by, you may note 


ee a railroad 


when tl front of the 


end of the last car pass a point on which 
ou fi uur eye, and then your count 
r the terval and the length of t 
train, which 1f you were a railroad mat 
, 4+] “ 
Lit KNOW, G1Ve \ uoa thie aia 
1eCE iry t omputing the speed. H: 
tr 1 \ | 1 comotl ind glit i 
Cal I oth f the lo« oe t ( So ft t 
i at ' ee oe 
ind ti ( 10 ength oft the cars Oo fe 
railroa en can correct this if nece 
ry then the length of the train will be 
30 feet. Say that we count twelve while 
the trai passing; then we have 
S20 
12:60:: t 
5250 


a couple of feet 
too 


Tht temptation to cut 


ff the length of the here 


train 1S 


resist, and it 


’s all right anyway, 


because we will be sighting by the body 


the rear platform 


then 528 


and not by 


h of 


The lengt the train being 


reducing the fraction we have 
+ Se Se Be 


and the speed then figures out exactly 50 


niles an hour With the well-known 
mental alertness of railroad men, it = 1s 
probable that they have some methods of 


roughly estimating train speeds very dif 


ferent from this, and they may have some 


thing like this, but it has not come to m« 
from them 


Now, all this may n 


much te 


it apparently 


do with the machine shop, but 


the schenmx uch as it is, is equally ap 

en, ee ae See ee oe ‘ sient 

plicabdit ( le timing Of shop operative 
| ‘ 


ind 1s sometimes handy for the tf 


yreman 


Instance, when watching how 
ong it takes to do a lot of pieces which 
each take, or should take, but.a minute or 


less, be able to find great discrepancies be 


tween the time for the single piece and 


the total for the day’s work, and thus be 


look for where the loss of time 


put to 





and I only have to divide this by 


automobile, 
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comes in. It may be handy for the jour- 
neyman who is going to be toreman, and 
who may be interested in timing what he 


yr other fellows may be doing, and espe 


cially is it valuable for the apprentice wh« 
is going to be superintendent 
Probably there is no trait of a successful 


superintendent, or of anyone who gets to 
have the final say about things, that 1s 


more and in practice more re 


nece ary, 





narkable, t his faculty* for checking 
things, or for finding out by rough and 
eady methods the errors of well-inten 
tioned subordinates or the bad werk of 


Many 


with implicit 


incompetent or dishonest 


young fellows will tell you, 


born of experience, that “‘you can’t 


fool the Old Man.” It is quite ec 


mmon 


to say that the men who fill the most 
exacting positions of life are born and not 
made, which is no doubt a truth ot wid 
application, but there are others, who 


must be ranked still higher, of whom it 


to be 
Not 


said that they are born and made 


only have they started with innate 
predispositions in the required direction 
but they have developed in the same dire: 
constant exercise of the favored 

rhe 


life are the most exacting supervisors 


tion by 


born sechanics who in 


lacuities 
atter 


] 
neve! een 


of mechanical operations have 


ible to rest upon their birth alone, but 

have industriously exercised their powers 

ind have taken every opportunity for in 
nation ) TECUMSEH SWIFT 


Inauguration of Mr. Humphreys as President of 
Stevens Institute. 


\ series of 


Mr. Alexander C. Hamphreys 

F : nstitute of Technology 
will take place on February 4 and 5. On 
of Wednesday, 


held in the Carnegi 


February 4, 
| abora 
‘ption given by 
This 
usual midwinter 
\ssociation. On 


at 2 o'clock, 


the evening 


there wi 


tory of Engineering a rect 


the Alumni to President Humphreys 
will take the place of th 
of the 


Thursday, 


meeting \lumni 
February 5, 
will be held in 
At 7 P. M. there 
tendered 


inauguration ceremonies 
the Carnegie Laboratory 
reception and dinner, 
at Sherry’s, Forty 


New \ 


guests are expected 


will be a 
by the Alumni, fourth 
Fifth 


distinguished 


street and ork city 


Many 


to be present at 


avenue, 


this dinner 
Finding the Diameter of a Ball Cup. 
BY A. T. SISSON 
lor 


ball bearings, and especially 


the benefit of thos iterestes 


Mr.G 


Schnei 


der, who believes, as shown at page 66 
Vol. 26, the surest and easiest way to mak« 
ball cups to be figure to the diameter as 
near as possible, turn it about ten thou 
sandths under this figure, and then cut 
and try until the balls run freely, I sul 
mit the following table of factors and a 


simple formula of original adaptation, for 


determining the diameter of a ball cup 
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The old formula, 


r 
180°? 


R | i os 


sin. | = } 


which Mr. Schneider mentions is all right 


but rather long, though it does not ta 


into consideration the matter of clearan 


between the balls. Perhaps with thi 


ple, easy and accurate way I describ 


will discontinue our grandfathers 


the lian 


ods and find it possible to figure 
eter exactly, so that the ball cup may 


turned to figures with the surety that 


balls will run freely and have the 
ance that is intended 

In any ball bearing clearance must be 
owed between the balls, the amoun 
which must be left to the designer x 
perience and judgment, which in al . 


should be controlled by 


the duty the bearing has to withstand 


Vertical thrust bearings invariably permi 


of more clearance between the balls that 
adial bearings, for as a rule they do not 
have to withstand the blows and shock 
received in the latter 
We will take, for an example, finding 
the diameter of the circumscribed cir ) 
ring of fifteen inch balls, w 


allowed of one thousandth of 


of balls 


learance 


} ] ; — = 
nchn pe ween eacn 


pall 


Rule: To determine the diameter of t 


] 


enc osing circle of 


r, oppo e the number ot ba 1 ) 
ng nN he table DY the diametet 
ball plus the cle irance and add t 


the. diameter of the ball. W 


product 


D diameter of circumscribed 
d diameter of ba 
( clearance between each pair of ball 
Fi factor in table No. 1 
we have for a formula 


D d+ F (d ( 
Solving our example we have 
factor, 4.8097 

501 
45097 
24904955 
Se 4096597 
-500 
2.9096 diameter of ball cup 
calculated 


own use I have 


the 


For 


table 


my 


which gives exact diameters of 


the circumscribed circle for various sizes 
f balls, 


find 1S 


numbers ¢ with 


and no 


illowed, which | very valuable, as 


it enables me at a glance to ascertain 


diameter of the circle encl 
balls of a certain size and 


experience will tell 


the amount 
this to obtain the proper clearance between 
the balls 


ilso of 


ircle This table 


on the ball ci 


great assistance in approximating 


the size of bearings without having rm 


course to figures. 


These tables and rules are equally ap 


plicable to roller and ball bearings with 


cages, for the width of bar between the 
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rolls or balls can be considered the same 


as if it was clearance. 





No. of o. of 
Balls Factor Balls 
6 ?, 0000 25 
7 2.3065 39 
5 2.013! } 
9 2.9238 I 
10 }2 
II 13 
I2 44 
13 45 
14 {9 
15 17 
16 15 
17 19 
18 50 
1g St 
20 52 
21 53 
22 7.0206 ] 
23 7.3330 655 
24 7.606013 56 
25 7.9787 57 
26 5.2962 SS 
27 8.6135 SQ 
2s S.QG315 60 
29 9.2493 OI 
ti 9.56065 62 
31 9.0945 63 
32 10,202 64 
33 10.520 65 
34 IO, 535 66 
35 [1.156 67 
36 «11.474 | 68 
37 11.792 | 69 
HUGH 
. C, 
} | 
oO ¢ + 
) \ ‘ 
6 j 
{ 
yrrehet . ¥ 
cas PI 1s expect 


hend the effect that tl 


’ ’ 1 


1 
tomobite \ the 


ro ; 
r S o 
Ss l 





shops and 1 


7) 


J 





7-51 
17.535 
IS.153 
IS.471 
Id 759 
19.107 
19.425 
19.744 
20.062 
20.38 
20,095 
21.0160 
21.334 
21.652 
21.970 


Nearly every autome 


Garden and offered for 
rders were written f 
every type and descript 
t ntire production cay 
ed States f many m 

me nees the « 
was disposed of at 

dav ft 

The ] g t-p ced 

l ri \ \ 1 to 
eau x 

$8,000. It was one of tl 
carriages eve! mst 


ibout it « vered by 


it 


throughout—all cylindrical 


is mucn L prec ot 





W rk aS 15 ie des 





en 


ing of a railway loco 


~—&Z 
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The Automobile. 

“Don’t prophesy unless you know”’ is a 
pretty good rule, and we sometimes wish 
it were more generally followed, but the 
temptation is strong to try to look into 
the future a little way occasionally, espe 
cially when important interests are in- 
volved. Particularly strong is that tempta- 
tion just now with regard to automobiles, 
and the effect they are likely to have upon 
our manner of life. 

No one who had the privilege of inspect 
ing the vehicles shown at Madison Square 
Garden last week could fail to be im 
pressed with the magnitude of the business 
there represented and the great interest 
taken in it by the public. There is at pres 
ent a craze for automobiles and people 
willingly, even eagerly, pay more money 
for them than they will be expected to pay 
after the business has settled somewhat, 
but there is every indication that the busi 
ness of building and selling autos, now 
large, will become much larger and that 
the machinist instead of the farmer and 
horse breeder is to supply the motive pow- 
er with which goods and people are to be 
moved over the highways. This work will 
be done more rapidly, more safely and 
more economically than by horses and with 
the added advantage of much better sani- 
tary conditions, especially in cities. 


\ certain company which runs thou 


sands of wagons in all parts of the coun- 
try, hauling goods, and which has been 
experimenting for some time past, has be- 
come satisfied that, by means of power- 
driven vehicles, goods can be carried at 
yne-sixth the cost per ton mile of the 
present service by horses. This is one of 


the most significant facts we know of in 
connection with the business and means 


horses will be super 


2 


most cert j 
seded for such work. Whatever pays on 
any such scale as that is certain to be 
adopted and nothing can prevent it. 

The one feature of uncertainty about the 
matter, perhaps, relates to the supply of 


fuel. The Standard Oil Company controls 
he supply of gasoline and under present 
conditions may do what it likes in regard 
to price. In Germany they are introducing 
alcohol in place of gasoline, and it is be 
lieved to be a better fuel for the purpose 
\t present its employment here is prohib- 
ited because there is such a tremendous 
internal revenue tax upon it. This tax 
upon alcohol used in the arts ought long 
ago to have been repealed and must be 
repealed so that the acreage now devoted 
to raising oats, hay and other horse prov- 
ender may be devoted to raising alcohol- 
producing crops—automobile provender 
Very little modification of the present 
gasoline engine or of the present gasoline 
burner will be required to adapt them t 
alcohol, and when this is done and the 
vehicles otherwise improved so that those 


who use them will not have to wear dust- 
proof and oil-proof clothes, everybody who 
now uses horses will use automobiles. We 
believe they will be used for driving har- 
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vesting machines and doing a good deal 
of other farm work, as well as upon the 
highways. We think, too, that it is not 
unlikely that they will lead to the removal 
of street railway rails from city streets 
and that public vehicles will run upon the 
surface of the streets without rails, each 
vehicle with its own independent motive 


power 


The Factory Inventory. 
We have no intention of openittg a con 
troversy on an interminable subject of dis 
pute, but, referring to Mr. Arnold’s article 


under the above title elsewhere in thi 
issue, we do not believe in the forced sale 
value as a basis for inventory. A pros 
perous business is much more apt to ex 
change hands in other ways than by a 
forced sale—in these days for the forma 
tion of a trust, for example \ manu 
facturer who inventories his equipment in 
accordance with its forced sale value han 
dicaps himself whenever a sale upon any 
other basis is to be negotiated. He would 
not consider such a sale for the forced 
sale value of his plant, but how is he to 
induce his customer to allow a higher value 
for it than that set for hts own purposes? 
\ forced sale usually accompanies a disin 
tegration of the business and often of the 
plant, and a forced sale valuation contem- 
plates such disintegration. 

We believe that equipment should | 


e 


inventoried in accordance with its value 


to the business—as part of an organic 
whole and not in accordance with its 
value to those who may not be able to 
make any such effective use of it as it 


present owner. Special machines of large 


1e, since oO 


cost which represents valt 
wise they would not have been purchased, 
become almost valueless the day they are 
purchased if inventoried on the forced sale 
basis and the purchase thus becomes a 
source of immediate loss instead of profit, 
as it should be and is expected to be when 
made 

The same remark applies to patterns and 
all special equipment, such as special t 
and fixtures. Without the patterns the 
business could not be conducted and they 
have thus a high value to the business, 
which becomes reduced to fire-wood value 
by the forced sale idea. If such patterns 
had not been worth their cost, they would 
not have been made, and if still useful 
they are entitled to be inventoried accord 
ingly. If made for a special purpose, theit 
value ends after the purpose is accom 
plished. Should the inventory intervene 
between their making and using, they 
should be inventoried. Should the inven 
tory follow their use they should not be 
inventoried because the maker has charged 
their cost in with the cost of the work 
for which they were made and their valuc¢ 
has disappeared. 

We consider the only suitable basis of 


equipment inventory to be that of cost 
with a suitable allowance for depreciation 
and a rigid policy of writing off all items 
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whenever they become useless, be that soon 
or late after they are made. Repairs add 
to the value of the thing repaired, and if 
extensive enough to make it worth while, 
should be added to the inventory value, 
giving a new value from which to start 
afresh with the annual depreciation 

It is true that a going concern sells 
in accordance with its earning power o1 
stock value, but the earning power 1s not, 


the basis of the annual bal 


and cannot | 
ance sheet The balance sheet shows the 


] } ] ly n the 


book value which can be based only oO 


inventory There is no occasion for con 
fusing the two values In a prosper 
business the book value is it a part of 


ie, the difference representing 


the stock valt 
the capitalized good will To reduce the 
book value is only to increa he capital 
ed 2 rd will the ne S eing I! 
The bool Value shi Ws nd nte¢ ded 
show, the tangible resul f the money 
vhich has been invested lar n he 
sales value of the business Chis it should 
do and may do if the inv \ vased 
on cost, bu 1 therw i 

While thx les value is based on earn 
ing power! still true tl surchaser 
like to get something besides good will 
which has ce called patcl f blue 
sky for their money he large | 
book value the easie1 t seller 
get the earning power value for his bu 
ness, and, so long as there 1s no inflatio1 


but a true inventory valuation based 
with a suitable allowance for deprecia 
we can see no danger in following 

that course The opposite course may be 


fe,” but it is no irrect 


Monthly Meeting of the Mechanical Engineers. 


1 | 
} 


The fir f the monthly meeting f 
\merican Society of Mechanical Eng 
et eld the Soci H é e ¢ 
g of January 21, w ( ded é 
| ttendanc¢ \ g d, g 
good as I ld have bee d t pape 
f the ening by Prof Aller I ¢ 
W orcest Polytechnic I ( \ f 
decided interest The subject Wa the 
professor’s turbine meter, which has beet 
applied to several turbines whicl take 


water from the developed water power 
f Massachusetts 

The payment for water at these w 
powers 158 based md Othe wate! used 
determined by the tests of 
the Holyoke testing flume These tests 
determine the consumption of the water 
at all points of gate opening and, when 
the wheel is in position, the position of the 
gate is taken as an index of the water 
flowing through the wheel Heretofore 
the readings of the gat ypenings have 
been taken several times a day by em 
ployees of the water companies—a method 
which is obviously unsatisfactory—and 
Professor Allen’s meter is intended to take 
its place and to give a continuous record, 


] 


which is read from dials in actual cubic 


feet of wate! 


The machine is extremely ingenious, its 
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It seem 
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It of which might have 
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truly 





interrupted 


1606 
class it is no unreasonable 
that the school 


much work of 


work of this 


expectation may become 
the 


and of 


scene of this character 

iy important discoveries 

Some New Things. 

Y OPERATED OIL CIRCI 

HIGH TENSION CIR 

show a recent 
Westinghouse 
Company for three 


“wits Phe cor 


tration 


So 
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ELECTRICALLY OPERATED OIL CIRCUIT BREAKER 


masonry structure 


oil 


middle compartment 


points are placed in a 
shown 
The 


by 


and are immersed in an tank 


in place in the 


contacts are operated simultaneously 


the cross-bar above, which is guided ver- 


ically by a parallel motion, the are arm of 


which carries a sector from which hangs 


a chain making connection to the electro 


magnet below 


THE RAPID SKETCHING DEVICI 


ngraving shows a sketching device 
the 


he 


recently brought out by Universal 


[e,-.p 


RAPID SKETCHING DEVICE, 


Blackstone 
This device is 


Drafting Machine Company, 
Building, Cleveland, Ohio. 
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used in making sketches and small draw- 
left 


manner 


fastened to the 


the 


ings, and is 


upper 


hand corner of board in the 


indicated in the cut. The arrangement of 


the swinging arms, it will be noticed, is 
01) | t} » enn ae +} ; 1y- fas o ¢ | ‘ > 
much 1¢ ame as In the drafting macnine 
the same company and illustrated 


The 


carries 


made by 


in our columns page Vol. 2 
] 
i 


680, Vol 25. 
protractor at the end of the 


al scale, 


arm 


which may be either flat or trian 


gular, and which has movement of 90 


degrees between two stops. These stops 


turned with the pr tor to any 


angle, thus permitting the scale to be 


stopped at the desired angle (and also at 
right angles to the same) with a horizon- 

] “al |i The lower of 
the same 


part 
always | in 
what its 


direction, no matter 


the 


position in 
after the 
protractor is set to the angle required par- 
allel 


anywhere on the drawing. 


may be, and therefor 


b ard 
drawn along the scale 
\ thumb-screw 
is provided for clamping the protractor at 


lines mav be 


the desired angle, and a spring stop is 


provided for 0, 30, 45, 60 and 90 degree 
be ad 


angles. The right-angle stops may 


justed by means of a small screw 





Technical Publication. 
“Proceedings of the Society for the Pro 
motion of Engineering Education.”’ Vol. 
The Engineer- 


New 


X. 300 6xg-inch pages. 
ing News 
York. Price, $2.50 


The 


Publishing Company, 


present volume of these proceed 


ings gives the papers and discussions of 
the Pittsburgh meeting of June, 1902. That 
the 


teachers of 


discussions are of deep interest to 


engineering is evidenced by 


their warmth of spirit, A notable feature 
of this year’s volume is the Report of the 
Statistics of 


Committee on Engineering 


Education, which includes a twenty-page 
table of the enrollment of students in the 
various departments of 118 institutions of 
learning which have engineering depart- 
ments. A combined index of all the vol- 
umes of the Proceedings is appended 

The 


will make a trip to New 


Club of Philadelphia 


York, February 


Engineers’ 


7, to visit an asphalt works and the new 


subway 


asserted that the people of the 
United States now 


It is as 


pay as much for elec 


tricity as for bread There are several 


other things that we pay for, and th 
the 


sum 


of them suggests distance we have 


traveled from the primitive ways and 


means of living 


\ combination is now talked of which, 


if it is formed, may exert an important 
This 
is a combination of the emery-wheel mak- 
ers If this all, the 
would not be able and probably would not 
be tempted to try to become at all oppres- 


sive, but there is talk of undertaking to 


influence upon the machine trade 


were combination 
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the this 
is probably easily within the bounds of 


control supply of emery; 
possibility and with the supply of emery 
closely controlled the possibility of com 
petition in the making of wheels would be 
and this 


monopoly 


done away with, would then be 
come a real 


Personal. 


1 


B. Bartlett, who went to 
superintende 

department 

returned t: 

137th 

Yr. G 

general f 
mour & Co. engi 


stre¢ 

fifteen 1 
McIntosh, Sey 
\uburn, N. ¥ 
resigned 1 ecom reneral superin 
tendent of the Hamil 

Works, Hamilton, Ol 


new 


add, 


reman 


past 


fas 
Nas 


position February 1 


of the Niles Works in 


since its inception and untilrecently, has re 


German 
turned to America and is arrangingto build 
an exceptionally heavy and powerful mill 
ing machine for manufacturing purposes 
His headquarters are at 1002 Pennsylvania 
suilding, Fifteenth and Chestnut streets 
Philadelphia 
Obituary. 
Colonel Charles Braham, proprietor of 
the Wicaco Screw & Machine Works, Phil 
adelphia, died January 23. 


Robert Packer Linderman, a 


president of the Bethlehem Steel 
1 


pany, died last week, forty years old 


Colonel Hiram C. Feger, who was for 
many years superintendent of the Reading 
Pottstown, died there 


Railway shops at 


January 23 
John Husted died at 
January 23, eighty-nine 
of the 
Nail and 


unusual length of time, the 


Bridgeton, 
old 

mills of 
Works for an 
dispatch 


years 


was foreman rolling 


Cumberland [ron 
press 
statement 


saying seventy-two years, which 


it is impossible to accept 

Jethro W 
N. Y 
He was 
firm of Peter I. 
tady, one of the old-time machine works of 
Northern New York. During the Civil War 
they did work forthe government, including 
the 


monitors 


Clute died at Schenectad 


January 21, seventy-nine ye: 


for many years a m 


Clute & Sons, 


engines*and boilers for one 
Mr 
retired from busin 
William P 
of W r. « 


turers of oil 


Clute, who was 


ss twenty years ago 
Callahan, 
x CO, 


machinery, boilers, 


senior partnet1 


allahan manutac 
engines, 
ete., died at Dayton, Ohio, January 18 


Mr. Callahan 
Ireland a poor boy 


this from 
He 
a cabinetmaker and went into the shops 
of Thompson, McGregor & Co., of Day- 


ton, as a patternmaker, finally becoming 


came to country 


worked first as 


the head of the concern and merging it 
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into the present firm of W. P. 


& Co. He entered also into the manufac- past week \r we 
ture of paper and became a millionaire hose t 
ny times vel S¢ 
ets a forthe 0 
. . ¢ 
Commercial Review. 
New YorkK. Monday, January 20 if 
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poration, having purchased the estate 1n 
Egan, Robert Laid- 
The pur 


terests of Thomas P 
law, and Thomas McDougall. 
not The 
plant, and its business 


chase price is given. company 


has an excellent 
is in a very prosperous condition 
Westinghouse Machine Company, 


is building for the Rock 


The 
Pittsburgh, Pa., 
and Light & 


Power Company a turbine 


f the standard single-cylinder, multiple 
expansion type. The turbine will be fur 
nished with superheated steam at 125 


pounds pressure, thi being accomplished 


by an independent superheater, with which 
Fahr. 


uperheat of 100 to 125 degrees 


will be obtainable. The mechanical equip 


ment includes also a Snow condenser, ca 


pable of maintaining a high vacuum, an 


\lberger cooling tower for cooling the 
irculating water, and a mechanical draft 
outfit. The turbo-generator of the 
standardized by the Westing 


house Electric & Manufacturing Company, 


will be 
Type recently 
will furnish 


for this class of service, and 


two-phase 60-cycle current at 3,300 volts, 


directly to the station bus, from which 
the several transmission circuits extend 1n 
various directions to the local centers of 
distribution 

\nother attempt will be made this week 
to form a combination of the emery-wheel 
manufacturers of the country, a meeting 
f the representatives of the leading inter 
scheduled at the Fifth 


Thursday, January 29 


ts being \venue 
Hotel, this city, on 
hie proposed plans of the projectors will 
Frank M 
and Josiah B 


the meeting by 
\kron, Ohio, 


ve Outlined at 
\tterholt of 


psy, of Springfield, Ohio. That the meet 
ng will result in something tangible, is 
mnfidently expected 
The “Bulletin” of the American Iron & 
Steel Association has received from the 


lanutacturer complete statistics of the 


rroduction of all kinds of pig iron in the 


United States in 1902 


Che total production of pig iron in 1902 


Was 17,821,307 gross tons, against 15,878, 


354 tons in 1901, 13,780,242 tons 1n 1900 


Che increase in production in the second 


half of 1902 over the first half of 1902 was 
204,159 tons The total increase in 1902 
Over I90L Was 1,942,953 tons 

The “Bulletin” says: “It is remarkable 


that there should have been such a large 
increase in production in 1902, when there 
were serious adverse conditions to contend 
with, chiefly inadequate transportation fa 
cilities, resulting in a short supply of coke 
and iron ore and the banking for longer 
The 
anthracite coal strike also seriously inter 
the 


or shorter periods of many furnaces 


fered with activity of many Eastern 


furnaces.” 

The production of Bessemer and low 
phosphorus pig iron in 1902 was 10,393,168 
tons, against 9,590,793 tons in IQOI. 

The production of basic pig iron was 
2,038,500 tons, against 1,448,850 tons in 
IQO!I 

Che production of charcoal pig iron was 


378,504 tons, against 360,147 tons in Igo 
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The production of mixed charcoal and 
coke pig iron was 11,665 tons, against 23,- 
294 tons in IQOI. 

The production of spiegeleisen and fer- 
romanganese 212,081 against 
291,461 tons in IQOT. 

Of the 17,821,307 tons of pig iron pro- 
duced in 1902 the five largest producing 
Pennsylvania, 8,117,800 tons ; 


was tons, 


States were: 
Ohio, 3,631,388; Illinois, 1,730,220; Alaba- 


ma, 1,472,211, and Virginia, 537,216. 


CHICAGO MACHINERY MARKET 
Wood-working machine tools are ob 
taining a wider vogue than ever before. 


Even contractors and carpenters, says the 
manufacturing 
They 


purchase a small gasoline engine and, thus 


representative of a large 


company, are now common buyers 


equipped with power, find they can use 
very economically at their work a saw or 
tool The steadily 


machine 


machine 
the 


ome other 


broadening of market for 


tools is giving trade a more permanently 


satisfactory volume \ $2,000 order ot 
two does not cut so much figure with a 
month’s business as formerly. The on 


or two machine business makes up in it 


self a splendid aggregate. Ilron-working 
machines have been for some time recipi 
ents of a similar kind of inquiry It is 
predicted by some machine-tool men that 
this vear more than the usual number of 


business for 
but 


machinists will set up = in 


Chicago, 


themselves, not only at 
throughout the West 


of the present business is of that 


\ fair percentage 
nature 


The common report is that the current 


trade in machine tools is entirely satis 


factory Hill, Clarke & Co. say their Jan 
uary trade will exceed that of any month 
ina long time. The O. L. Packard Ma 
chinery Company say January will be one 


of their best months since they opened up 
in Chicago last spring, They have booked 
orders, one of which 
Morse & Co., for 
equipment of an addition to their Beloit 


(Wis. ) 


quite so heavy 


Was 


the 


several 


1 
large 


from Fairbanks, 


shops. Inquiries may not be just 


now as they were a year 


perhaps larger 


the 


ago, but the sales aré 


Salesmen who are out on road have 


no trouble in picking up orders and there 
is more than the ysual number of pur 


chases from store. One of the unfavorable 


conditions is the very crippled service 


which the railroads are giving. Perhaps 


two-thirds of the business in machine 


tools 


from factory, and even by 


booked here is for shipment direct 

fast freight it 
now takes three times longer to get goods 
to destination than normally. 

The Goss Printing Press Company, Chi- 
cago, has bought a good lot of tools and 
another recent buyer has been the Munici 
pal Equipment Company. 

[The Marshall & 


Company are getting in a 


Huschart Machinery 


new line of 
tools, having disposed of most of those 
damaged by fire, and will within a few 
days get back into their old quarters on 


Canal street, where they will have an in- 
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creased floor space. They report an ex 
cellent trade. 

McDowell & Stocker estimate their loss 
from the fire of last week at $25,000 or 
$30,000, their stock having suffered from 
water from the upper floors of the build- 
ing. Their present office is at 68-70 South 
Canal street, and they are also doing busi- 
ness from their warehouse at 54-62 Clin 
ton street. They have enjoyed a brisk 
trade during the past month, and among 
other trade has been the outfitting of sev 
eral new shops, one of which was that of 
the Winthrop 


Company, Chicago. 


Hardware Manufacturing 





Quotations. 
New York, Monday, January 2¢ 

New York prices for Northern and 
Southern irons for the first half of 1003 
are as follows 

Northern: 
No. 1 X $23 25 @$24 75 
No. 2 X 22 00 @ 22 75 
No. 2 plain.. 21 00 @ 21 75 

Southern: 
No. 1 Foundry 23 25 @ 23 50 
No, 2 Foundry 22 25 @ 22 50 
No. 3 Foundry 21 50 (@ 22 50 
No. 4 Foundry 20 50 @ 21 50 

Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.95c. upward in cat 
load lots. Smaller quantities from store, 
2.15 (@ 2.30C 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 
ward 

Machinery Steel Base sizes Fron 


store, 2.10 @ 2.25¢ 


Cold Rolled Steel Shafting >goc. tro1 
tore for base sizes 

Copper—Lake Superior ingot, 12 & 
1254¢ electrolytic and casting, 12 
12 

Pig Tin—In 5- and 10-ton lots, f ) 
New York, 2854 @ 287¢c 

Pig Lead—4.10 @ 4.12% n 50-1 
lots 

Spelter—4.90 (@ 5.00c 
\ntimony—Cookson’s, 8!; @ 87s 


Hallett’s, 7°48 @ 7!'4c.; other brands, 634 
(a) 7C 

Lard Oil—Prime City, 88 @ go 
cording to brand and quantity, ranging 
from one barrel up to large lots 


Manufacturers. 


The Schuylkill Bridge Works at 
Pa., will be enlarged. 


Pottstown, 


The furniture factory of Mason & Pratt, 
Carthage, Mo., is enlarging 

Work has begun on a new mill for the 
U. S. Bobbin & Shuttle Company, Lawrence, 
Mass. 

The Emmerson Steam Pump Company, of 
Aiexandria, Va., has bought a site for a new 
plant. 


The Shenango China Company, New Castle, 
Pa., proposes to make improvements and en 
largements. 

Plans have been made for an additional 
building of the North & Judd Manufacturing 
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Company, saddlery hardware, New Britain, 
<‘onn 

Joseph Hochenauer, Pueblo, Colo., is erect 
ing an S8S8x120-foot, two-story plant for build 


ing engines and boilers and other foundry and 
machine work. 

The 
West 
shoddy, et 
will be 

rhe F. W 
facturer of ice 
additional 


Mills, 
manufacturers of 
but 


establishment of the Stoughton 
Mass., 


damaged by fire, 


Stoughton, 
has been 
restored 

Wolf 
machines 


manu 
engines, will 
75x100-foot 


Company, Chicago, 
and 
erect an four-story 
factory building 

proprietor of a 


land for an 


Geo. S. Vicary, machinist, 


factory at Lima, O., has bought 


addition in which some quit irge machines 


will be installed 


The Rutland Railroad shops at Malone, 


a. 2 will be enlarged, partly by putting in 
i number of new wood-working machines, to 
electrically driven 


ompietion of 1ts 
build 
Work 


rhe Santa Fe, upon the 


shops in Topeka, Wan proposes to 


more or less of its locomotives there 
on ten of them 
Kingston, N. \¥ 
and Cement ¢ 
New York State 


proposes to establish a 1,000-barrel-a-day 


Will Start first 


announced from that 
Port 


incorporated in 


It is 


ompany has 


e Rochester 


and 





een 





plant at Kyserike 
Milliken 


ave selected a 


Manhattan, New York 
Mariners Harbor, 
proposed factory to em 


bros., 


city, 
Site at 


Staten Island, for a 
ploy 


over 2,000 men They are engineers 


iron contractors, et« 
that the plant of the A. ¢ 


knit 


It is understood 


Staley Manufacturing Company, goods, 


South Bend, Ind., will be increased by new 
uachinery, a modern dye-house, heating and 
ectric lighting plant, et« 

Chester FE. Knox, Cripple Creek, Colo is 


king over the ground with a view to the 


stablishment of a factory to make an ore 
jumping device at Denver, where he has been 
Adams Ilote 


(Mich 


steam en nes 


stopping at the 


lhe Comstock Manutacturing 


Company, builder of appointed 








I resentative in Europe during the past 
ear and has met great success, with pros 
ects for sti larger expo sales this year 
Steps wil 0” taken to facilit in increased 
itput 

Che Andrews Saw Manufacturing Company 

filed articles of incorporation with a 








stated capital of $150,000, and a plant will 
e established at Portland, Ore It is in 
ended to remove the Andrews saw works 
from Williamsport, Pa The value of ma 
hinery and tools to be moved is over $65,000 

fhe Shepard Manufacturing Company, ot 
South Windsor, Conn., has been incorporated 
‘eapital, $100,000) to manufacture and dea 
in gold and silver ware The inecorporators 
ill residents of Melrose, Conn are ( Is 
Shepard, Lucretia R. Shepard Lillian S 


Grant, Walter L. Shepard and Bessie C. Shep 


urd 

has 
New 
The 


ingham, Ora 


rhe 


Deen 


Bullock 


incorporated 


Manufacturing Company 
under the laws of 


a capital stock of $400,000 
incorporators Hlenry <A 
lell, N. ¥ Henry C. Everdell, 11 Broadway, 
New York, and Henry M. Haviland, New 
York fhe company proposes to manufacture 


tools 


Jersey with 


millwrights, 
Appleton, 


O'Keefe & Orbison, architects 
and hydraulic engineers, Wis., 


furnish plans for a barytes plant to be 


will 
built 


on the Clinch river in the western part of 
the State, and for the development and im 
provement of the water power. The mill will 


have a 100 tons of commercial! 


barytes a day 


The 


capacity of 


Standard Tool Company, Athol, Mass., 


AMERICAN MACHINIST 


manufacturer of mechanics’ tine tools, has 


just been reorganized Che officers of the 
new company are Stephen Ek. French, presi 
dent Dresser T. Bates, vice-president, and 
Frank S. Ewing, secretary and treasurer. The 
company is going to increase the capacity and 


the line 


improve 
Articles of 
(Mich.) Novelty 
Company have been tiled 
the 


Munising 
Plating 


purpose ol 


association for the 
Manufacturing & 
The 


company is to manutacture severai al 


ticles patented by Mr. Gennett, to put in 
nickel and silver plating facilities, and t 
have a general machine shop and iron four 
dry in connection 

A leading stockholder in the Des Moines 


(la.) Clay Manufacturing Company says that 


his company expects in the immediate future 
to put in one of the 
country for the manufacture of hollow build 
mpany intends to make a 


will be suitable for exterior work 
Phe Long Island Motor-Launch ( 
} 


kaway Beach, L. I 


ompany 
has been formed at Roe 
for building motor boats and launches; capi 
are Fred 


tal stock 83,000 Ihe directors 


W. Davis and I Moss, of Brooklyn 


rank 





and John A. Carle, of Rockaway Beach Che 
company’s works are at the foot of Pleasant 
avenue and Jamaica Bay 


Machine 


has dis 


Roach & Von Wyek 
fool Company, of Cincinnati, ©., 
Wim. I 
end of the 
on Wyck, 
hereafter be 


The tirm of 


solved partnership; Mr Roach, wh 
held the mechanica 
ing out to Mr. Ek. \ 


the 


business, S¢ 
and it is under 
will known 


Machine 


decided as yet 


stood concern 
as the Von Wyck 
Mr Roach has not 


will take up 


ompany 


what he 


One of the acts of the ast day of the 
vear of the General Electric Company was 


awarding the contracts for two additions 


ts Schenectady, N. Y., plant It is unde! 





stood that these are the first of many wi! 
ire goin » be awarded eventually The 
were for a new storehouse, SOOXx1: in¢ 
in additior 500x100 feet, to one of the 1 
hine shops 

rhe Taylo Signal Company Buffalo, N 
\ which makes ra id signaling and int 

king devices is inereased its cap 


S800.000, and let con 


tracts for the erection of two additions 
tlie piant ea VOXDO et Phe com ins 
ifter these buildings are erected, wil make 
s own rging rh eld of work will a 
e enlarged 
I I Llook f Hiudson, Mich., tl gin 
i f the meumatic coating machine f 
painting and whitewashing, has succeeded to 
the painting machine business of the Bear 
(Chamberlin Manufacturing Company, of the 


same place, and will in the future sell if 


machines in connection with his own Bes 


pneumatic coating machines ind Stay 


here’ Paints 


fhe Bedford Steel composed of 
Cleveland 
land in 


Ground is to be 


Company, 
and Cincinnati capitalists, recently 
Bedford, O., for the 
broken, February 
build 

and 


bought erection 
of a plant 
1, for the 
ings fhe plant 
will, we understand, be 
ture of equipment for iron and steel works or 
kindred 


construction of four large 


employ 700 men 


used in 


will 


the manufac 


industries 


The firm John Steptoe & Co., Cincinnati 
©., has been dissolved, and the business will 
be conducted hereafter as a corporation un 


The 


obligations, 


der the name John Steptoe Shaper Com 


pany All credits, etc., are as 


sumed by the new company, which will con 
tinue the manufacture of crank and geared 
shapers. G. Otting is president; A. Lauther, 


secretary-treasure 


Negotiations have been under 


way to 


bring to North Brookfield, near Worces 
Manufactur 
anulacturer ol wire goods 
Minne 


new 


Mass., the business of the Lloyd 


ing Company 


and at 
apolls 
ompany with wut SZ50.000 


ates f Worcester wi 


Theodore ¢ 


Works Company I e Haute, Ind., have 
een tiled ap k, $30,000; incorpora 
rs, Jacob A x Kt (at ge W l’arker and 
Amos I Hienning The Kagle lron Works 

hay branched ex ve i I man 

Tie tf mir y y during e | 

few vears ad I , +) 

plant induced n I 
Nalatr M 1 eff 

tha Supery \W \ a x Ww 

nh ! mie p 
nd pos in | n 

gin mat I} 
inch cou y I d 

red n rhe i i ‘ dk 

} i \ | 

t I l v 
The Ironton Engine Cor! y has applied 

for charte! Phi pital stock is $200,000 


Mittend I 0 e p ninent it 
corp ato! n manuta l 
engine : plar [ror I 

said nd ind ng I Indiar 
Three hundred men \ ed 


have prev n d nt Ww ’ 
Hivde B & { r ul ive een 
f ng col ret l nd eq I i Cente 
St I’ I mn it y nsiderable 
prop I nery ian new \ i 
t ‘ i " SS p nt. of 
the ! y y I , itely new nd of 
t j , I pl ed 
‘ I i] ‘ 

I | 1 VW i i n i 
f I _ =e gh, La 
I 1 in p ire Her 
Ih l I d . OF W G re 
Lis ! ‘ \\ lla I. N. Langhan \ 

il I) \t I Ind na County 
I M M \ ti d 8S lbis 








| l . 
M 1 I i ( i 

ore Nia ‘ mi ‘y na li n 
Mix ! I I 
hig nd $40,000 in Ww ' \\ 
( i I \I I ( pany | iter nad 
binde ‘ ‘ 
lenge Le gera ( ny Grand llavet 

. 
Miscellaneous Wants. 

{dvertisements wi he inserted unde thi 
head at 20 cents a ¢, cach wu fion Copy 
should be ent to reach us not late fhan Nat 
urday rning / ‘ ; f suf 
inswers addressed t are i ! for 
carded 

Grant. Gear Ss rner, page oS 

Caliper cat. free i. G. Smith, Columbia, Pa 


Wal.M.Wks.,Waltham, Mass 


pages S1.00 


Punches & dies 
Dies and Diemaking 
paid J. I Lucas, Br 
Wanted—-In 
ery Address 


10 post 
dgeport (ionn 
nding machin 


R. | 


vVements In gt 


rVvidence 








Will buy or pay royalty for good patented 
machine or too Box 282, AMER. Macu 
Wanted—-Second-hand & ft 10 ft. or 12 ft 
boring mill Address | iS, Am. Macu 
Working drawings ! specia machinery 
(eo. M. Mayer, M. I Monadnocth (Chicago 
Light and fine mach'y to order models and 
elec. work specialty. KE. O. Chase, Newark, N. J 
Drafting and design solicited Cleveland 
ing'r'g Agency, Box 71, Sta. B, Cleveland, O 


hooks and 


Rirming 


for sewing 
Newey Bros 


Machinery wanted 
eyes on cards. Address 
han iengland 








170 


business 
Box 500, 


foundry 
Address 


Wanted—-A partner in a 
now running profitabiy 
AMERICAN MACHINIST. 4 

New 
ean be 
Box 482, 

Liberal 
o handle, as a side 


motor and dynamo 
manutacturers 


model of eleetrie 
procured for 
AMERICAN MACHINIST 


mectric 


machinery salesmen 
the Hartford Bench 


commission to 
line, 





ling machine. Winsey-Burt Co., 186 Liberty 
t New York 

Machinists, send 5 cents in stamps for blue 
print table of U. S. S. steam, gas and water 
pipe, giving tapping sizes Address Kk. KE. 
Meyer, Allegheny, Va 

Wanted—-Second-hand machine to kKnurl 
pins from in. to 5 in. long in steel hinges 
after assembled: must be modern make. Box 
1, AMERICAN MACHINI 


Machinery salesman, to sell as side line the 


Murray’ tapping and drilling’ machines ; good 
nducements and exclusive territory Murray 
M Co Richmond Valley, Staten Island, 
; ) 

Wanted —Short contributions by practical 
we plant engineers for a publication. of 


when possible. 
jurns Bldg., De 


steam engineers illustrated 
Fechnical Vublishing © 
trot Mich 

having fine patented 
desires to 


specialty to 

small shop 
partner, or 

Address 


arts 
Manulbacture 
would take a 
vould join concern 
\ \ A., care 


lease 

Salesman as 
now in business. 
AMERICAN MACHINIST 


Wanted \ large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut 
ting a specialty we make the best adjust 
able reamers Ott. Mergenthaler Company, 


Baltimore, Md 
Wanted 
salesmen 


with traveling 
handle a band 


Correspondence 
who would like to 
saw guide, band saw setting machine and a 
band saw filing vise as a side line; good in 
ducement for the right parties. The New 
Britain Machine Co., New Britain, Conn. 

Inventors and parties desiring to have pat 
ented articles manufactured, please’ take 
notice :—An_ old-established New England 
concern, with large experience in manufactur 
ing and marketing specialties of different 


kinds, desires to obtain control of patented 
inventions of merit, and would either pur 
chase same outright or manufacture on roy 


alty All communications will be considered 
strictly confidential, and we reserve the right 
to reject any or all inventions submitted 
Address IP. O. Box No. 316, Bridgeport, Conn 


For Sale. 


lor sale or manufacture on royalty, patent 
automatic collapsing tap; United States, Can 
adian and European rights tox 430, Am. M 

To Let Plaintield, N. J Brick 
6,000 s. ft. floor space; 50 H.-P 
engine with jack and line shaft: steam heat 
electric light: immediate possession A. J 
Irunson, Box >, Plainfield, N 

Purehaser for small 


factory 
boiler and 


dadedy 


manufacturing plant in 


Madison, Wis.: lot. 100x180 feet machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment ; rood location: for sale cheap 
Hart- Parr Co., Charles City, Towa 

hor Sale-——Sure money maker; about one 
third interest is offered for sale to man pos 
sessing practical experience, a desire to take 


active aggressive hold and about ten thousand 
dollars to invest in a brass and iron specialty 


factory which has been established seven 
vears, and which has very valuable patents 
and is never able to fill orders promptly, 
owing to heavy demands by railroads and 


power 


plants all over the United States. Ad 
Box 1754, Pittsburg, Pa 


Wants. 


Situation and Help 

serted under this head Rate 25 
fo each insertion thout sir 
line No advertisements unde 
cepted, and no adi 
The cash and copy 
us not later than Saturday 
the ensuing week's issue 
to om will he forwarded 
specify names to which 
not to he forwarded: but replies 
returned If not forwarded they 
stroyved without notice Original 
recommendation or other papers of 
should not be enclosed to unknoicn « 
pondents 


Situations Wanted. 
CONNECTICUT. 

An expert toolmaker on fine 
able work can establish correct 
for producing model 
derstands hardening and 
steel in all its branches 


only in 

line 
make a 

lines ac 


iated 


tdrertisements 
cents a 
words 
tiro 
abbre 
sent to reach 
morning jor 
addressed 
tpplicants 
their replies are 
will not be 
will be de 
letters of 
ralue 
orres 


ertisements 
should he 


lysicers 
eare 


may 


interchange 
form of thread 
thread gages, 
working 
Box 483, 


ete. ; un 
hardened 
Am. M. 








AMERICAN MACHINIST 


ILLINOIS. 
Americanized Englishman, 14 years’ experi 
ence, engineer, machinist, salesman, Manager, 


speaks French, some Spanish, wants executive 


position introducing American machinery, 


home or abroad Address Box 479, Am. M. 
NEW JERSEY. 
Foreman of large sheet metal novelty 


manufacturing concern desires change; ex 
pert in labor-saving dies and up-to-date manu 
facturing methods Address Box 502, Am. M 

Stevens graduate, 13 years’ practical ex 
perience in steel ship building, heavy foundry 
and machine shop prac open for en 





tice, is 


gagement as superintendent Address “Ship 
builder care AMERICAN MACHINIS' 
NEW YORK 
Machine designer, ete., wants position Ad 


AMERICAN MACHINIST 





dress Lox 
man, age 54, 
auto 


General foreman, responsible 
with extensive experience in 
matic and interchangeable machinery, wishes 
position Box 5O1, AMERICAN MACHINIS1 

Competent designer automatic machinery 
and draftsman experienced in shop and draw 


high-class 


ing-room management open for position; New 
York city preferred tox 495, Am. Maci 

Iixperienced chief draftsman (34); expert 
original designer; executive ability, organiz 
ing, systematizing, ete.; prefer parties en 
larging works or adding new department 
Box 454, AMERICAN MACHINIS!' 

Mechanical engineer, first-class designer, 12 
years’ experience, thorough expert, up-to-date 


gasoline engines and automobiles, is open for 
engagement as superintendent or chief drafts 
man ‘IHlustler.” care AMER, MACHINIST. 
Mechanical engineer and experienced de 
signer of marine, stationary and mining ma 
chinery, experienced in organizing of 
work and handling of men, is open for an en 
gagement tox 491, AMERICAN MACHINIST. 
Designing draftsman; good experience on 
special automatic and general machinery, shop 
appliances and tixtures for manufacturing 
high-grade machinery ; is good, practical man, 
competent to take charge; accept reasonable 
offer to start Box 469, AMER. MACHINIS1 


also 


Superintendent open for engagement; ex 
pert designer and draftsman: later experi 
ence with large, heavy machine tools, plan 
ers. lathes, boring mills, ete also rolling 
mill, sheet metal working, wire working, spe 
cial auntomatie and hydraulic machinery; sys 
tematic, orderly and energetic: over 238 years 
experience with leading establishments. Box 


{98, AMERICAN MACHINIS' 


OHIO. 
Foreman patternmaker’ desires change 
references. tox 489, AMER. MACHINIST. 
foundry foreman; capable of handling any 
number of men; green and dry sand: can give 
reference tox 490, Aum. Mac 


the best of 


PENNSYLVANIA, 
Practical man wants position as 
now having mine machinery built 
AMERICAN MACHINIS1 
Mechanical draftsman, 
6 years’ drawing and 4 
experience, wants position 
Iixperienced 
designer of ability 
responsibility ; best references 
dress Box 480, AMERI 
\ foreman, responsible man, 


manager 
Box 494, 


technical graduate, 
vears’ machine shop 
Box 488, Am. M 
superintendent and machine 
(28) position of 
furnished Ad 
AN MACHINIST. 


desires 


inventive abil 


ity, thorough machinist, wishes to make a 
change; can furnish best of reference Ad 
dress Box 498, AMERICAN MACHINIS1 


Mechanical engineer of 25 years’ experience 
desires situation as superintendent of ma 
chine shop or manufacturing establishment 
Address IF. A. R., AMERICAN MACHINIST 

Technically educated machine 
man; first-class ability: 10 
ence as general machinist and  toolmaker 
looking for a position as assistant superin 
tendent or foreman. Address Box 481, Am. M 


Help Wanted. 


CANADA 

bright, active man as assistant 
superintendent in Canadian shop; must be a 
good organizer, able to manage men, and ex 
perience in locomotive building: this is an 
exceptional opportunity for an ambitious, 
capable man; apply, stating age. experience 
and salary expected; applications will be re 
garded as strictly confidential. Address Box 
170, AMERICAN MACHINIST. 


shop fore 


years of experi 


Wanted—A 


CONNECTICUT. 

First-class metal patternmakers wanted: 
state experience. Call on or address The Pratt 
& Cady Co., Hartford, Conn. 

DELAWARE. 

Wanted —Thoroughly competent machine 

shop foreman; one familiar with systematic, 
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up-to-date shop management, and some know! 
edge of morocco machinery; give particulars 
wages expected, etc. tox 484, Am. Maci 
ILLINOIS. 
Wanted—A_ rapid, accurate draftsman 
thoroughly acquainted with modern steam en 


vineering work; permanent position; loca 
tion in Mississippi Valley. Box 404, Am. M 
Wanted—Men for work in our factory, ex 


perienced and capable in repairing typewrit 


ers or similar machines; steady work and 
good opening Comptograph Company, 146 
lob Blackhawk st., Chicago 
NEW JERSEY. 

Wanted—-First-class machinists, in i 
near Philadelphia steady work and good 
pay. The Reeves Engine Co., Trenton, N. J 

Wanted—-A bright young man, famili: 
with cost and time keeping, for a high-speed 
ngine concert Box 485, AMER. MACHINIS 

Wanted—-Lathe and planer hands for night 
work on heavy machine tool work good 
wages to good men Apply to The Pond Ma 


Plaintield, 


designing 


chine Tool Company, 
Wanted—A 


first-class draftsman, 
n 





experienced in high and medium speed en 
gines, and who can come at once; ite sal 
ary expected and give references Box 45 
AMERICAN MACHINIS1 

Wanted—-An energetic, live salesman wl 
has extensive acquaintance with high-speed 
engine trade in New York city and vicinity 
vive references and salary expected Box 
$57. AMERICAN MACHINIST. 

NEW YORK. 
Wanted—Tool maker on brass steam spe 


cialties ; state experience. Box 434, Am. M 
Wanted—Foreman patternmaker in steam 
pump works in Greater New York. Address 
30x 468, AMERICAN MACHINIST. 
Wanted—Millwright; a good 
first-class, ali-around mechanic ; 


position for 
state age, ex 


perience and references. Box 496, AM. MAcH. 
Wanted—A resident salesman for power 
pumps; Boston and New England territory ; 
state qualifications thoroughly. The Goulds 
Mfg. Co., Seneca Falls, N. Y. 
Wanted—Foreman toolmaker:; one experi 
enced with steam pump or engine work pre 
ferred; exceptionally good opening; in Great- 
er New York. Address Box 492, Am. MAacH 
Wanted—-Sales manager for Eastern office 
of machine tool manufacturers; mechanical 


engineer with practical experience preferred 
executive ability important. Address Box 
$S7, AMERICAN MACHINIST. 
Wanted—Foundry foreman, for Western 
New York, experienced in general machinery 
and engine castings and capable handling 100 
molders to obtain results; state age, ex 
perience, references salary wanted. Box 


best 
and 


197, AMERICAN MACHINIST. 
OHIO 
Ixngineers, draftsmen. Cleveland Engineer 
ing Agency, Box 71, Sta. B, Cleveland, O 


competent, up-to-date 
machinery. Ad 
references Hil 


Wanted rhoroughly 
foreman for medium to heavy 
dress, with experience and 
Cluteh Co., Cleveland, O. 

Wanted—-Mechanical draftsman ; young 
man with 2 years’ experience on wood-work 
ing machinery. John T. “Towsley Mfg. Co., 
Cincinnati, Ohio. 

Wanted—An energetic, experienced man 
take charge of a hardware department in a 
large manufacturing concern; knowledge of 
die sinking is necessary; the work is small, 
mostly of sheet metal; state full particulars 
Box 467, AMERICAN MACHINIS1 

Assistant superintendent wanted by a pro 
concern manufacturing brushes and 
specialties ; a first-class man, between 25 and 
35 vears old, can secure position with fine 
future prospects; this man must have a fail 
idea of up-to-date shop methods extra fine 
opening for the right man; state age, exper! 
ence and salary expected Address “Manu 
facturer,”’ care AMERICAN MACHINIS1 

Wanted—By a prominent manufactur 


I 


gressive 





firm 


ing engineering instruments, a workman with 
extensive experience in the manufacture and 
repair of transits, levels, ete., who is strictly 


up to date and can design and construct mod 


els of such instruments with a view to eco 
nomical manufacture; must be accustomed to 
the use of modern machinery and tools for 


such work; good position and steady employ- 
ment for an expert in this line; none others 
need apply: give age, experience, nationality, 
ete. Box 436, AMERICAN MACHINIS1 


PENNSYLVANIA, 


press work, 
Address Box 


Wanted—Foreman; drawing 
cooking utensils and novelties 
499, AMERICAN MACHINIST. 

We are constantly increasing 


scope of 


the 
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our work, and invite application for posi his own help in addition to good men now Wanted 
tions from first-class patternmakers, molders working; factory out of the city, employs 200 perience 
and machinists; we always have vacancies men, machine shop 20 men, works 54 hours” engines 
Address The Westinghouse Machine Company, per week, closing Saturday noon; references Corliss 
East Pittsburg, Va of the company and personally of manager in Dra i 
Wanted—A young man who has learned his | @!mMost any city; a dd chance for a man Of  jng for 
trade as a machinist and has had some ex character and amb 1; Send Us no stamps ence, refi 
perience in a drawing room, to make himself | f0F, reply; all con nications ntid smith Mfg 
generally useful in the office and salesman | Address, with full particulars as to exper! 
on machine tools; a good opportunity for a ence, age, Salary, et ] ’ G17 Vat War 
young man of ability; state age, experience Building, Pittsburg, la super! 
and salary wanted. Box AM. MACH WES 1 MISS : 
Foreman for machine shop on forging, drop Wanted——¢ npeten I and ! I 
forging, cutting and bending dies, with some hands, also Jones & Lamson era l de I 
new machine work should be al t employ Ine psi Mrz. ¢ ‘i vaul \W AY | 
Alphabetical Ind isers 
p ex to Advertisers. 
PAGI 4 
Acme Machinery Co IS; Clark Aut le Ss Inge M M ‘ ‘ 
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Backus Water Motor Co 61! Consolidated Schools 84 | Link-Belt Engineering Co ia 
Baird & Co., Henry Carey 13) Cook Co., Asa S 64 | Lodge & Shipley Meh. 1 ‘ i 
Baird Machinery Co. S* | Cooper Machine Co 61) Lombard & Co v0 
saker Brothers ‘l) Crane Co 4 and 60} Long & Allstatter ¢ 62 
Baldwin, wavidson & Wight 831 Cresson Co.. Geo. \ 62 | Lubriphite Co., The 7 
tall Bearing Co 7 Phila » ae LS Crocker-W heel = 75 Lunkenheimer Co rh 71 
jall Bearing Co’, Bantam, _| Crosby Stm slve ¢ 13! Lyon Metallic Mfg. ¢ eo 
; Conn ‘ . 16 Curtis & Co 71 , 
Bantam Mfg Co 16 Curtis & Curtis Co ou | MeCabe, J. J 1 nd SS 
farker & Co., Wm. 6- | Cushman Chuck Co 64) MeCrosky & liubet oo 
jarnes & Co., W I & John 14 Maris Bros ral 
Barnes Co., B. | 82) Dallett & Co., Thomas HI 66 | Marshall & Huschart M Co. 87 
Barnett Co., G. & H...4th Cover) Pawson Mehry. Co., J. HI 89 | Mass. Tool Co 4 
Baush Machine Tool Co 62) Derby Desk Co 65 | Mechanical Applian ( 4 
say State Stamping Co 8° | Derry-Collard Co 67 | Merrell Mfg. Co 60) 
feaman & Smith Co., rhe ; Detrick & Harvey Ma ne ¢ 10! Merritt & Co an 
Io and 64! Pixon Crucible Co., Joseph 78| Messmer Mfg. ¢ I S 
Becker-Brainard Milling Ma Dreses Machine Tos ( 57 Mietz. August | 
_ chine Co : : 10 Millers Falls Co 4 
Belmer Machine Tool Co 54) Eek Dynamo & Motor Works. 76| Milwaukee Machine ‘1 4 
Bement Miles « Co _~ | Eclipse Machine Co 78 | Mitts & Mer 
Besty & Co., Chas. H ‘9! Bimes Engr. Works, Chas. F. 54| Modern Tool ¢ 
Bethlehem Kdry. & Mech. Co 69] ivria Engine Co 61 Morse Chain Co 
setts Machine Co : | Errington Aut rap & Die ¢ 65 | Morse Twist Drill & M ‘ , 
Bickford Drill & Tool Co 12) Eyans Friction Cone C 64) Morse, Williams & ¢ S 
Bignall & Keeler Mfg. Co ‘ Excelsior Needle ¢ 17 Mossberg & Gi! iN le Mie. « r 
Bilgram, Hugo Mueller Mac i ( : 
Billings & Spencer Co Fairbanks Co So | Murray Mfg. ¢ SI 
Binsse Machine Co Falkenau-Sincla M: ( l 
Blaisdell & Co., P “tessa , op | Nanz & ¢ ir S 
Blanchard Mach. Co Fawcus ( 3 | Narraganse M we 4 sf 
Bliss Co., E. W Fav & Scott 67 Nationa engine ¢ ( 
Boker & Co., Hermann Federal Mfe. ( 1 Na mal Ma n ‘ ‘ 
Boston Gear Works Fellows Gear ‘Shaper ¢ =x | National ‘I & Star ng ¢ ou 
Bowler & Co., Geo. H Firth Sterling Steel ¢ G New England Gas Ic 1 ( 1 
Bowen Mfg Co 3 Foos Gas Engine Co 61 New Era I! n W ( 
Bradford Machine Poo Co 6 Fosdick Machine row io ID New lIlaven Mf; ( 
Bremer Machine & Tool Co Ov Franklin Mfg. Co 7 New Pro s Raw Hid ‘ 
Bridgeport Chain Co 70! Pranklin VPortabl Crane & New Process Twist D ‘ is 
Bristol Co fth Cover Hoist Co TO Newton M ! I Wi I 11 
Brown & Co., R. I 64) Prick Co aii &. i. B ng & I kin ( S 
Brown & Zortman Mehry. Co. S82 N. Y. Gea Worl S 
frown & Sharpe Mfg. Co Gang Co.. Wm. | 72 | Nicholson & Co., W. I { 
tth Cover!) Garvin Machine Co., The g5 | Nicholson 1 ‘ ls 
Brown Hoisting Mch. Co 70|} Gav & Ward | Niles-Bement-lond ¢ SS 
Buffalo Forge Co 4th Cover rer neral Electrie Co 74 Nol Co b 
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Bullard Machine Tool Co Gisholt Machine ¢ “| NO tri Mrz. ¢ i. 
16 nd S9 Gleason Tool ¢ it ( vel N ! Thee ne W ‘) 
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Canton Crucible Steel Co 63 Grant Gear We s | Oesterlein Mae ( ‘ 
Carborundum Co., ‘The 835 | Gray Co., G. A IS) Olds M Wi 61 
Card Mfg. Co.. S. W 10) Gray-Blaisde ( 66] Owen Ma ; eas ‘ eo 
Carlin Mach. & Supply Co SS Greenwald I & I Ss 
Carpenter Tap & Die Co., J. M. 16 Parker Co., Cha LF 
Case Mfg. Co 70! Wammacher, Schlemmer & Co. 53)! Patriarche & Tv 6 
C & C Electric Co 76) Hampden Corundum Wheel ¢ 64 | Patterson, Gottfried & 
Champion Blower & Forge ¢ 61 Harrington, Son & (« Ine Co Ltd 
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Chandler Co 69) Hay-Budden Mfg. Co S9 | Pearson Machine ¢ ( 
Chattanooga Machinery Co 60) Hendey Machine Co 1 Perkins Machine ¢ ‘2 
Chicago Pneumatic Tool Co 66! Henley & Co. N. W 53) Phosphor Bronze Sme g Co. 62 
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Abrasive Materials 


Carborundum Co., Niagara Falls, 
; # 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Annealing Putty 


Ray Automatic 
land, O. 


Mach. Co., Cleve- 

Arbor Presses 

Barnes Co., W. F. 
ford, Ill. 

Bartlett, E. E.. Boston, 

Wilmarth & Morman 
Rapids, Mich. 

Ball Bearings 

See Roller Bearings. 


Balls, Steel 
Federal Mfg. Co., Cleveland, O 
Resek Mech. Tool Co., Cleveland, O 
Band Saws 
American 
Rapids, 


& John, Rock- 


Mass. 
Co., Grand 


Machinery Co., Grand 


Mich 

Barrels, Steel 

Cleveland Wire 
land, O. 


Spring Co., Cleve- 

Bars, Boring 

Cleveland Twist Drill 
land, O. 

Underwood & Co., H. B., 
delphia, Pa. 

Bearing Metal 

Besly & Co., 
Ill 


Co., Cleve- 


Phila- 


Chas. H., Chicago, 

Patterson, 
New York 

Phosphor Bronze 
Philadelphia, Va 


Gottfried & Hunter, 


Smelting Co., 


Belt Dressing 

Dixon Crucible Co., 
City, N 

Houghton & Co., E. F., 
phia, Pa. 

Belt Filler 

Schieren & Co., 
York. 

Belting, Leather 

Jewell Belting Co., Hartford, Ct. 

Patterson, Gottfried & Hunter, 
New York 

Schieren & 


Jos., Jersey 


Philadel- 


Chas. A., New 


Co., Chas. A., New 


ork. 
Shultz Belting Co., St. 


Belting*Rubber 
N. Y. Belting & 

York 
Peerless 

York. 
Belts, Polishing 
Barr, H. G., 


Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 
Bethlehem Foundry & Mach. 
So. Bethlehem, Pa. 
Cincinnati Punch & 
Cincinnati, O. 
National Mchry. Co., Tiffin, O 
Reade Mchry. Co., Cleveland, O. 


Bending Machinery, Plate 

“— & Jones Co., Wilmington, 
el 

Perkins 
Mass. 

Wickes Bros., New York. 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Boilers 


Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Books, Mechanical 

Baird & C 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Wiley & Sons, John, New York. 


Louis, Mo. 


Packing Co., New 


Rubber Mfg. Co., New 


Worcester, Mass. 


Co., 


Shear Co., 


Mach. Co., So. Boston, 


N. Y. City. | 


o., Henry Carey, Phila- | 


onn 
| Reed Co., F. E., 


Classified Index of Articles Advertised. 


Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

National Mchry. Co., Tiffin, O. 

Pratt _ Whitney Co., Hartford, 
Con 

Ray Taseesatie Mach. 
land, O. 

Reliane . ame. & 
land, 

Webster 
tield, 

Wells * a Co., 


Boring and Drilling Machines, Hori- 
zonta 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, Ill. 


Co., Cleve- 


Tool Co., Cleve- 
x Perks Tool Co., Spring- 


Greenfield, Mass. 


Rockford, IIl. 
& John, Rock- 


Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. 

Brown & Zortman Mehry. 
Pittsburg, Pa. 

Dallett & Co., Thos. H., Phila., Pa 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fosdick Mach. 

nati, . 
McCabe, J 
Newton Mach. 

delphia, Pa. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 
Pratt & Whitney Co., 

Conn. 
Prentice 

Mass. 
Prentiss 

York. 
Warner & Swasey 

Ohio. 


Co., 


Tool Co., Cincin- 
J., New York. 

Tool Wks., Phila- 
New York. 
New York. 
Hartford, 


Bros. Co., Worcester, 


Tool & Supply Co., New 


Co., Cleveland, 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner 
Ohio. 


& Swasey Co., Cleveland, 


Bucket, Elevator 


Clark Co., W. J., Salem, O. 


Bulldozers 


National Mchry. Co., Tiffin, 


Carborundum 
See Grinding Wheels. 


Car Link Machines 


National Machy. Co., Tiffin, 


Castings, Brass and Bronze 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Steel 

Christensen EK ~ weenie Ca., 
waukee, 

Uniferm Steel ‘Co. » Rahway, N. J. 


Mil- 


Catalog Files 


Derby Desk Co., New York. 


Centering Machines 

Bement, Miles & Co., 

Kempsmith Mfg. Co., 
Wis. 


New York. 
Milwaukee, 


Works Co., New York. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers 
ford, Conn. 


Niles Tool 


Co., Hart- 


| Centers, Planer 


Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Co 


Hartford, 


Worcester, Mass. 





Chains, Driving 
Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 
Bridgeport Chain Co., Bridgeport, 
Conn. 
Jeffrey 
Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Morse Chain Co., Trumansburg, 


Mfg. Co., The, Columbus, 


a 
Whitney Mfg. Co., Hartford, Ct 


Chucking [Machines 
Brown & Sharpe Mfg. 
dence, R. I. 
Cleveland Automatic 
Cleveland, O. 
Le Blond Mach. 
Cincinnati, O. 
Potter & Johnston Mach. 
Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn. 
Reed Co., F. 
Warner & Swasey Co., 
Ohio. 
Windsor Mach. 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 
Brown & Co., R. ii., New Haven, 
Conn. 
Cleveland 
land, O. 
Cushman Chuck Co., 
Goodell-Pratt Ce., 
Mass. 
The KE. Horton & Sons Co., 
sor Locks, Conn. 
Modern Tool Co., 
Morse Twist Drill 
New Bedford, 
Pratt Chuck Co., 
Standard Tool Co., 
Trump Bros. Mach. 
ton, Del. 
Whitney Mfg. Co., 
Whiton Mach. Co., D. E 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., 

Hoggson & Pettis Mfg. 
Haven, Conn. 

The E. Horton & Son Co., 
sor Locks, Conn. 

Pratt & Whitney Co., 
Conn. 

Skinner Chuck Co., 
Conn. 

Westcott Chuck Co., 

Whiton Mach. Co., D. E., 
London, Conn. 


Chucks, Scroll 

Whiton Mach. Co., D. 
London, Conn. 

Chucks, Split 

Faneuil Watch 
Mass. 


Co., Provi 


Mach. Co., 


Tool Co., R. K., 


Co., 
Hartford, 


E., Worcester, Mass. 
Cleveland, 


Co., Windsor, Vt. 


Twist Drill Co., Cleve 
Hartford, Ct 
Greentield, 


Wind 


Erie, Pa. 
& Mch. 
Mass. 
Frankfort, N. Y. 
Cleveland, O 
Co., Wilming 


Coe., 


Hartford, Ct. 
New 


Hartford, Ct. 
Co., New 


Wind- 
Hartford, 
New Britain, 


Oneida, N. Y. 
New 


E., New 


Tool Co., Boston, 


Clocks, Watchman’'s 
Nanz & Co., New York. 


Clutches, Friction 

Caldwell, Son & Co., H. 
cago, Ill. 

Coil Clutch Mfg. Co., 

Faneuil Watch Tool 
Mass. 

Jacobson Mach. Mfg. 
ren, Pa. 

New Haven Mfg. Co 
Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 


wW., Ci 


New York. 
Co., Boston 
Co., War 


, New Haven 


Hartford. 


| Compressors, Air 


Blanchard Mach. Co., Boston 
Mass. 

Chicago Pneumatic 
cago, 

Christensen, N. A., 
Wis. 

Clayton Air 
New York 

Curtis & Co. Mfg. 
Mo. 

Gray-Blaisdell Co., Bradford, Pa. 

tierron & Bury Mfg. Co., Erie, «a. 

Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. War 
ren, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Rand Drill Co., New York. 


Tool Co., Chi 
Milwaukee 
Compressor Works, 


Co., St. Louis, 


Co., 


Consulting Engineer 

Thompson, Hugh L., 
Conn. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Correspondence Schools 

See Schools, Correspondence. 


Cost Keeping System 

Derby Desk Co., New York. 
Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y 


Waterbury, 


Countershafts 

Builders’ Iron Fdry., 

Pratt & Whitney Co., 
Conn. 

Reeves Pulley Co., 

Wilmarth & Morman 
Rapids, Mich. 


Coupler, Hose 
Clark Co., W. J., 


Couplings, Shaft 

Caldwell & Son Co., H. W., 
eago, Ill. 

Cresson Co., 

Davis Mach. 
ter, ‘ - 

Patterson, Gottfried & 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Vandegrift Coupling Co., Evans 
ville, Ind. 

Cranes 

Brown Hoisting Mach. 
City. 

Case Mfg. Co., 

Chambersburg 
bersburg, Pa. 

Cleveland Crane & Car Co., 
land, O. 

Curtis & Co 
Mo. 

Franklin Portable Crane 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-r’ond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

et Co., S., Cincinnati, O. 
Pawling & Harnise hfeger, Milwau 
kee, Wis. 

Sellers & Co., Wm., 

Whiting Foundry 
Harvey, Ill. 

Crucibles 

Dixon Crucible Co., 
City, N. J. 

Obermayer Co., S., Cincinnati, O 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., 5., 

Whiting Foundry Equip. 
vey, Ill 

Cutters, Milling 


Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 

dence, R. I. 
Cleveland Twist Drill 
land, O. 
Gay & Ward, Athol, Mass. 
a ees Mach. Co., 
ford, 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Provi., R. 1. 
Hartford, 


Columbus, Ind. 
Co., Grand 


Salem, OU. 


Chi 


Geo. V., Philadel., Pa. 
Co., W. P., Roches 


Hunter, 


Co., NR. ¥. 


Columbus, O 
Engr. Co., Cham- 
Cleve 
Mfg. Co., St. Louis, 


& Hoist 


Pa. 
Ce... 


tuiladel., 
Equipment 


Jersey 


Jos., 


Cincinnati, O. 
Co., Har- 


Mach. 
Provl- 


Co., Cleve- 


Rock- 

Cs. 
Gage & 
Cry, 


i, 
Standard Too! Co., Cleveland, O 


Cutting-ofi “Machines 

Bement, Miles & Co.. New York. 

Bignall- oe Mfg. Co., Edwards- 
ville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, 

Brown & Zortman Mechry. Co., 
Pittsburg, Pa. 

Davis Mach. Co., W. P., 
ter, N. YX. 

Hurlbut-Rogers Mach. Co., South- 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 

New York. 


delphia, Pa. 
Niles Tool Works Co., 

Pond Mach. Tool Co., New York. 
Cutting off Tools 

Armstrong Bros. 


Provl- 


Roches- 


Tool Co., Chi- 


Hartford, 


cago, Ill. 
Pratt & Whitney Co., 
Conn. 
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Dies, Sheet Metal Drilling Machines, Turret Engines, Automobile Gages, Standard 
Bliss Co., E. W., Brooklyn, N. Y. { Niles Tool Works Co., New York. | Qids Motor Works, Lansing, Mich. | Brown & Sharpe Mfg. Co., Provi 
i Budden Mfg. Co., Brooklyn, | Quint, A. D., Hartford, Conn. dence, R. I 
Engines, Gas and Gasoline Rogers, John M., Boat, Gage & 
Perkins Mach. Co., So. Boston, Drilling Machines, Upright . Backus Water Motor Co., Newark. Drill Works, Gloucester City, 
Mass. American Tool Wks. Co., Cin., O VJ N. . 
Aurora Tool Works, Aurora, Ind. | qj) . ’ Sawyer Tool Mfg. C Fiteht 
™ Columbus Mach. Co., Columbus, 0. | 5&2wWyer fool Mfg. Co., Fitchburg, 
Dies, Threading, Opening Baker Bros., Toledo, O. Cooper Mach. Co “Saltsburg, Pa. Mass. 
Errington, F. A., New York. Barnes Co., B. F., oo, Elyria Engine Co., Elyria, O. Slocomb Co., J. T., Prov., R. I 
Geometric Drill Co., New Haven, —— ih” W. F. & John, Rock- | poos Gas Eng. Co., Springfield, 0. | Starrett Co., L. 8., Athol, Mass. 
Conn. : : ‘ eae aoe Mietz, August, New York. Gages, Steam 
Jones & Lamson Mch. Co., Spring- Eeetas ie 6 Oe low tak National Engine Co., Rockford, Soesbe Steam Gage & Valve Co 
field, Vt. + gar peg : ‘re 11. sby Steam Gage ¢ ’ 
Modern Tool Co., Erie, Pa. — & Co., P., Worcester, New England Gas Engine Co., Boston, Mass. 
> 7 > X - be ° < aee + 
Pratt & W hitney > Hartford, Brown & Zortman Mehry. Co., Boston, Mass. * Gas Furnaces 
Conn. Pittsburg, Pa New Era Iron Wks., Dayton, 0. Am. Gas Furnace Co., N. Y. Cit 
Cincinnati’ Mach. Tool Co.. Cin., 0. | 048 Motor Wks., Lansing. Mich. | “™- “* eo 
rn a innati, o. | Davis Mach. Co., W. P., Roches: | Stover Engine Works, Freeport, | Gear Cutting Machinery 
vermayer Co., S., Cincinnati, O. ter, N. . ° . : a . Becker-Brainard Milling Mach. 
Winkley Co., Hartford, Conn. Fosdick Mac h. Tool Co., Cincin- Struthers- Wells Co., Warren, Pa | oa. lyde Park, oon , 
nati, O. Engines, Steam Bickford Drill & Tool Co., Cin., O 
Drawing instruments Gould & Eberhardt, Newark, N. J. Riedie , | Brown & Sharpe Mfg. Co., Provi 
Alteneder & Son, Theo., Philadel- Harrington & Son Co., Edwin, awa Age Co., Buffalo, N. Y¥. dence, R. I. 
_Pphia, Pa. ; : : Philadelphia, Pa. Frick Co., Waynesboro, Pa. | Fellows Gear Shaper Co., Spring 
Keuffel & Esser Co., New York. Hill. Clarke & Co., Boston, Mass. ram Range A me New RS ” | field. Vt. 
Drilli Machi Bench Hoefer Mfg. Co., Freeport, Ill. vaeieemead ells Co., amen a Gleason Tool Co., Rochester, N. ¥ 
Sy Seay Le Blond Mach. Tool Co., R. K., | Bxhaust Fane Gould & Eberhardt, Newark, N. J 


Barnes Co., W. F. & John, Rock- 


ford, I 

Pratt & Whitney Co., Hartford, 
Conn. 

Drilling Machines, Boiler 

Aurora Tool Works, Aurora, Ind. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., .wew York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, a Spindle 
Baker Bros., oo 


Barnes Co., B. Rockford, Ill. 

Barnes Co., W. Ye. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Brown & Zortman Mchry. Co., 


Pa. 
Thos. H., 


Pittsburg, 


Dallett & Co., Phila., Pa. 


Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 


Marshall & Huschart Mchry. Co., 


Chicago, Ill. 
Newton Machine Tool Works, 


Philadelphia, Pa. 


Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

wistees & Rogers Co., Hart- 
ford, Conn. 

Drilling Machines, Pneumatic 

Chicago Pneumatic Too! Co., Chi- 
cago, Ill. 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., QO. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Unio. 


Cleveland Punch & 

Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O. 
Gang Co., Wm. E., Cincinnati, O. 


Shear Works 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., 


ork. 
Reade Mchry. Co., 


New 


Cleveland, O. 





Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. 

Chicago, Ill. 
Murray Mfg. 

me, Ge do 
Niles’ Tool Works Co., 


Co., 
Co., Richmond Val 
N. Y. 


New York. 


New Haven Mfg. Co., New Haven 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 
Slocomb Co., J. T., Providence, 
R. I 
Drills, Rail 
tement, Miles & Co., 
Niles Tool Works Co., 


New York. 
New York. 
Drills, Ratchet 

Parker Co., Chas., 


Pratt & Whitney 
Conn. 


Meriden, Ct. 
Co., Hartford, 


Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Commercial Electric Co., 
apolis, Ind. 


Indian 


Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 


waukee, Wis. 


Milwaukee Elec. Co., Milwaukee 


Wis 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & co., Chicago, Il. 
Sprague Elec. Co., New York. 
Triumph Eiec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 


Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., 

Commercial Electric 
apolis, Ind. 

General Elec. C 

Milwaukee Elec 
Wis. 

Triumph Electric 


Akron, O. 
Co., Indian- 


New York. 
Milwaukee, 


0., 
Co.,. 


Co., Cincin., O. 


Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. ; 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. ; 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 


Buffalo Forge Co., Buffalo, N. Y. 
Exhaust Heads 

Burt Mfg. Co., Akron, Ohio 
Pans, Electric 

General Electric Co., New York. 


Northern Elee. Mfg. Co., Madison, 
Wis. 
Sprague Elec. Co., New York. 


Western Electric Co., 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa 

Files, Letter 

Derby Desk Co., New York. 

Piles and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer &€ Co., 


New York. 


Nicholson File Co., Provi., R. I. 

Patterson, Gottfried & lHunter, 
New York 

Troy File Works 


Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N. 


Fillers, Oil Can 


Roches 


The Winkley Co., Hartford, Conn 

Filters, Oil 

Burt Mfg. Co., Akron, O 

Fittings, Steam 

Crane Co., Cuicago, III. 

Crosby Steam Gage & Valve Co., 
Soston, Mass 

Jenkins Bros., New York 


Cincinnati, O 
Boston, Mass 


Lunkenheimer Co., 
Walworth Mfg. Co., 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi 
cago, Ill 

Forges 

Buffalo Forge Co., Buffalo, N. Y 

Patterson, Gottfried & Hunter 
Ltd., New York 


Forgings, Drop 


Billings & Spencer Co., Hartford, 


Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 


Mass. 

Forgings, Steel 

Hay _ Mfg. Co., 
N. 


Wy ae & 
Mass. 


Poundry Furnishings 
Obermayer Co., S., Cincinnati, ¢ 


Gordon, 


Whiting Foundry Equip. Co., Har 
vey, Ill. 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shait Co., Chi 
cago, Ill. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 


Obermayer Co., 8., 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 


Gages, Recording 


| Bristol Co., Waterbury, Conn. 


Chicago, Ill. 


Brooklyn, 


Worcester, 


Cincinnati, O. 





Harrington & Son kidwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., 

Niles Tool Works Co., New York 

Whiton Machine Co., D. E., New 
London, Conn 


Co., 


Phil., Pa. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, 
Boston Gear Wks., Boston, 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Fawcus Mach. Co., Pittsburgh, Pa 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Gleason Tool Co., Rochester, N. Y 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. ~* 
Horsburgh & Scott, 


Pa 
Mass 
Provi 


Cleveland, O 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich 

Messmet Mtg Co kerd st 
Louis, Mo 

New Process Raw Hide Co., Syra 
cuse, N 

N. Y. Gear Work Brooklyn, N. ¥ 

Nuttall Co., R. D., Pittsburgh, Pa 

Patt mn Gottfried & Hun 
Ltd New York 

Philadelphia Gear Works, Phila 
deiphia, Da 

Simonds Mfg. Co., Pittsburgh, Pa 

| Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill 

Franklin Mfg. Co., Syracuse, N. Y 


Greenwald Co., I. & E., Cincin., O 


| Gears, Rawhide 


| Chicago 
Ill 


Fawcus Mech. Co., 


| Nuttall Co 





Raw Hide Co., Chicago, 


Pittsburgh, Pa. 
Cleveland, O 
Hide Co., Syra 


Horsburg & Scott, 

New Process Raw 
cuse, N y 

5 a Ds 

Gears, Worm 

Albro-Clem Elevator Co., 


Pittsburgh, Pa 


Philadel 


phia, Pa 
Fawcus Mach. Co., Pittsburgh, Pa 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa 
Graphite 
Dixon Crucible Co., Jos., Jersey 
cy, m. 
Lubriphite Co., Jersey City, N. J. 


Obermayer Co., 8., Cincinnati, O 


Grinders, Center 


Heald & Son, L. 8., Barre, Mass 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 
Adams Co., Dubuque, 
Automatic Mach. Co., 
Mass 
Becker-Brainard Milling 
Co., Hyde Wark, Mass 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Milling Mach. Co 
cinnati, O. 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worces 
ter, Mass. : 
Pratt & Wuaitney 
Conn. 
Rivett-Dock Co., 
Woodward & Rogers Co., 
ford, Conn. 


Iowa. 
Greenfield, 


Mach. 
Provi 


. Clo 


Co., Hartford, 


Boston, Mass. 
Hart 
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Grinders, Disc 


Besly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., Provi., R. I. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Tool 

Barnes Co., B. F., 

Barnes Co., W. F. & 
ford, Ill. 

Barr, H. G., Worcester, 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Diamond mach. 


Rockford, IIL. 
John, Rock- 


Mass. 
Provl- 


Co., Provi., B. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 


Northampton Emery Wheel Co., 
Leeds, Mass. : 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Co., Spring- 
fleld, O. 
Whitney Mfg. Co., 


Grinding Machines 


Emery Wheel 
Hartford, Ct. 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Builders’ Iron Foundry, Provl- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 

Falkenau-Sinclair Co., Phila., Pa. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., Prov., L. 


Landis Tool Co., Waynesboro, Pa. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

Mechanical Appliance Co., Mil- 
waukee, Wis 

Northampton 
Leeds, Mass. 

Norton Emery Wheel Co., 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., 

Safety Emery Wheel Co., 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, ¢ 

Wilmarth & Morman 
Rapids, Mich. 

Woodward & Rogers 
ford, Conn. 

Grinding|Wheels 

Builders’ Iron Foundry, 
dence, R. 

( ‘arborundum 


Emery Wheel Co., 


Worces- 


Oshkosh, Wis. 
Spring- 


Co., Grand 


Co., Hart- 


Provi- 
Niagara Falls, 


R. IL. 
Bright- 


Cte 


= a 
Diamond Mach. Co., Provi., 
Hampden Cor. Wheel Co., 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Kmery Wheel Co., Spring- 
tield, O. 
Tanite Co., Stroudsburg, 
Grindstones 
Lombard & Co., Boston, Mass. 
Gun Barre! Machinery 
Bement, Miles & Co., 
Diamond Mach. Co., 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Hack Saw Blades and Frames 
Goodell-Pratt Ce... Greenfield, 
Mass. 
Hammacher, 
New York. 


Emery Wheel Co., 


Pa. 


New York. 
Provi., R. 1. 


Schlemmer & Co., 


Millers Falls Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Resek Mech. Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Ill. 


Millers Falls Co., New York. 
West Haven Mfg. Co., New Haven, 
Conn. 





Hammers, Drop 

Bement, Miles & Co., 

4 & Spencer Co., 
Con 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois ‘Machine Co., Providence, 
I 


New York. 
Hartford, 


= 3 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., 


Hammers, Pneumatic 


Boston, Mass. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Cleveland Pneumatic Tool Co., 


Cleveland, O 


Jallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, III. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Hammers, Power 


Scranton & Co., 
Conn. 


The, New Haven, 


Hammers, Steam 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 
Pittsburg Shear Knife & 
Co., Pittsburg, Va. 


Mach. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 
York. 


Caldwell & Son Co., H. W., Chi- 
cago, “ 
Hunt Co., C. W., West New Brigh- 


ton, N. ¥. 
Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Z. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., 


Hoists, Hand 


New York. 


New York. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & ‘Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneumatic Tool Co., 
Cleveland, 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 
Northern Engineering Wks., 


troit, Mich. 
Rand Drill Co., New York. 


Index Cards 
Derby Desk Co., New York. 


De- 


Indicators, Speed 
Starrett Co., L. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, mass. 

Injectors 


Lunkenheimer Co., 
Sellers & Co., Wm., 


S., Athol, Mass. 


Cincinnati, O 
Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., 
Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 
Bethlehem Fdry. 
Bethlehem, Pa. 
Watson-Stillman Co., 
Key Seaters 
Baker Bros. 
Bement, Miles & Co., 
Chattanooga Mchry Co., 
nooga, Tenn. 
Davis Mach. Co., se oe 
ter, N. 
Mitts & Merrill, 


Chicago, Ill. 


& Mch. Co., So. 


New York. 


Toledo, O 
New York. 
Chatta- 


Roches- 


Saginaw, Mich. 








Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 
General Electric Co., N. Y. City. 
Western Electric Co., Chicago, I[Il. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, Ill 

Besly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

American Tool Wks. Co., Cin., O 

Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

sarker & Co., Wm., Cincinnait, O 


Barnes Co., B. F., Rockford, Ll. 


Barnes Co., W. F. & John, Rock- 
ford, Il. 

Bement, Miles & Co., New York. 
slaisdell & Co., P., Worcester, 
Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Diamond Machine Co., Prov., R. I. 


Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., 
Hill, Clarke & Co., 
Le Blond Mach. Tool 
Cincinnati, O. 
Lodge & Shipley Mch. 
Cincinnati, O. 
McCabe, J. J., New York. 


‘Torrington, Ct. 
Boston, Mass. 
i; Be mw 


Tool Co., 


Marshall & Huschart Mchry. Co., 
Chicago, IIl. 
Milwaukee Machine Tool Co., Mil 


waukee, Wis. 
New Haven Mfg. 
Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Co., New Haven, 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Loop- nae Mach. Co., Waltham, 


Ma 
Ww sithem Watch ‘lool Co., Spring- 
field, Mass. 


Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 


Letters, Pattern 


Grand 


Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 
Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 
Narragansett Mach. Cec., Provi 


dence, R. I 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh- 


ton, N. Y 
Lubricants 
Besly & Co., Chas. H., Chicago, III. 
Dixon Crucible Co., Jos., Jersey 


City 
Lubriphite Co., Jersey City, N. J. 





Lubricators 
Besly & Co., Chas. H., Chicago, I1). 
Bowen sug. Co., Auburn, we ae 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 


Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, t’a. 

Atlas Foundry & Mch. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Clatk & Co., J. M., Rochester, 
Se Ss 

Eclipse Mach. Co., Cleveland, O 


Fawcus Mch. Co., Pittsburgh, Pa. 
Hoefer Mfg. Co., Freeport, III. 
Knell Air Brake Mfg. Co., Battle 


Creek, Mich. 
Murray Mfg. Co., 
Se ee 
National Tool & Stamping Co., 
Philadelphia, Pa. 
Pratt & Whitney 
Conn. 
Simonds Mfg. 
Woodward & 
ford, Conn. 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Il! 
Billings & Spencer Co., Hartford, 
Conn. 


Richmond Va! 
Co., Hartford, 


Co., Pittsburgh, Pa. 
Rogers Co., Hart 


Brown & + a Mfg. Co., Prov! 
dence, R. 

Brown & . Mehry. Co., 
Pittsburg, Pa. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 


New York. 
McCrosky & Huber, Cincinnati, O 
Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. 
Mass. 
Slocomb Co., J. T., Provi., R. I. 
Starrett Co., L. S., Athol, Mass. 
Machinists’ Supplies 
Patterson, Gottfried & 
New York. 
Mandrels, Expanding 
Nicholson & Son, W. H., 
barre, Pa. 


Mandrels, Solid 


Co., Fitchburg, 


Hunter, 


Wilkes- 


Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


ee 
Standard Tool Co., 


Measuring Machines 


Rogers, John M., 
Drill Works, 
n.d. 


Cleveland, O. 


Boat, Gage & 
Gloucester City, 


Micrometer Calipers 
Brown & . a. Mfg. Co., 
dence, 

Sawyer 
Mass. 
Slocomb 


Provl- 


"Tool Mfg. Co., Fitchburg, 


Co., J. T., Providence, 


ee 5 
Starrett Co., L. S., 
Milling Attachments 
The Adams Co., Dubuque, 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Miliing Mach. 
cinnati, O. 
Kempsmith Mfg. 
vis. 


Athol, Mass. 


lowa. 
Mach. 
Provl- 

Co., Cin- 


Co., Milwaukee, 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 


Beaman & Smith Co., Prov., 
Becker-Brainard Miliung 


R. I. 
Mach. 


Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Pratt & Whitney Co., 
Conn. 


Hartford, 
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Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
ass. 

Hill, Clarke & Co., Boston, Mass. 

a 7 Mach. Co., Waltham, 
ass. 


Waltham Watch Too! Co., Spring- 
field, Mass. 


Milling Machines, Plain 

American Too! Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provyi- 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. vo., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

eee Mfg. Co., Milwaukee, 

s. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
-Marshall & Huschart 
Chicago, Ill. 

McCabe, J. J., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Prentiss ioo! & Supply Co., 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & ss. ie 
delphia, Pa. 


Milling ,Machines, Universal 

American Too! Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Mehry. Co., 


Mechry. Co., 


New 


Phila- 


Co., 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Brown & Zortman Mchry. Co., 


Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshal! & Huschart Mechry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springtield, 
Ohio. 

Prentiss Tool & Supply Co., New 
Y 


ork. 
Waltham Watch Too! Co., Spring- 
field, Mass. 


Milling Machines, Vertical 

Becker-Brainard Milling 
Co.,* Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Mach. 


Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M.,Gloucester City, N. J. 


Molding Machines 


The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 


Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 

C & C Liectric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis 


Commercial! Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 





Motors, Electric— Continued 
Mechanical Appliance Co.,Milwau- 
kee, Wis. 
Milwaukee Elec. Co., 
vis. 
7 Elec. Mfg. Co., Madison, 
y 


Milwaukee, 


s. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 
National Machy. Co., Tiffin, O 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Nut Tappers 
See Bolt and Nut Machinery 


Oil Cups and Covers 
Bay State Stamping 
cester, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 
Tucker, W. W. & C. F., Hartford, 
Conn. 
The Winkley Co., 
Oils 
Besly & Co., Chas. H., Chicago, Ill. 
Houghton & Co., E. F., Philadel- 
phia, Pa. 


Works, Wor 


Hartford, Conn. 


Packing, Steam Joint 

Jenkins Bros., New York. 

a Belting & Packing Co., 
York. 

Peerless 
York. 

Pans, Lathe 

Metallic 


New 


Rubber Mfg. Co., New 


Lyon Mfg. Co., Chicago, 
Til. 
New Britain 


ain, Conn. 


Mech. Co., New Brit- 

Pans, Shop 

Lyon Metallic Mfg. Co., 
l. 

Patents 

Baldwin, Davidson «& 
Washington, D. C. 

Straley, Hlasbrouck & Schloeder 
New York 

Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 


Wight, 


Grand 


Baker Bros., Toledo, O 

Fay & Scott, Dexter, Me 

Prentiss Tool & Supply Co., New 
York. 

Washburn Shops, Worcester, 
Mass. 


Patterns, Wood 

Cincinnati Pattern Works, Cincin 
nati, Ohio 

Pencils 

Keuffel & Esser Co., New York. 

Phosphor Bronze 

Phosphor 
Philadelphia, 


Bronze Smelting Co., 

l’a 

Pinion Cutters 

Loop-Lock Mach. Co., 
Mass. 

Pipe and Fittings 

Crane Co., Chicago, 


Waltham, 


Ill. 


Pipe Cutting and Threading 
#@. «Machines 
Bignall & Keeler 
wardsville, Ill. 
Curtis & Curtis Co., 
Conn. 
Merrell Mfg. Co., Toledo, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 

Cleveland Twist 
land, O. 

Reed Mfg. Co., Erie, 

Saunders’ Sons, D., 

Standard Tool Co., 


Mfg. Co., Ed- 


Bridgeport, 


Drill Co., Cleve- 
Pa 

Yonkers, N. Y. 

Cleveland, O. 


Planer, Jack 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Planers 

American Too! Wks. Co., Cin., O. 

Belmer Mach. Tool Co., Cin., O. 
sSement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 
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Planers— Continued 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
a. Be 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, 


Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa 

Whitcomb Mfg. Coe.» Worcester, 


Mass 
Woodward & Powell 
Worcester, Mass 


Planer 


Planers, Bench 


Bartlett, E. E., Boston, Mass. 
Planers, Rotary 
Bement, Miles & Co., New York. 


Cleveland Punch & Shear Works, 
Cleveland, O 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Presses, Hand 

kimes Engr. Works, Chas. F., Chi 
cago, Ill 

Perkins Mach Co., So Soston, 
Mass. 


Presses, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, 11] 

Watson-Stillman Co., New York 

Presses, Power 

Automatic Mach. Co., 
Conn 


Bethlehem 


Bridgeport, 


Fdry. & Mch. Co., So 


Bethlehem, Pa. 
sliss Co., E. W., Brooklyn, N. Y. 
Brown & Zortman Mchry. Co., 
Pittsburg, Va 


Chambersburg Engr. Co., Cham 
bersburg, Pa 
Dill Mach. Co., T. C., 


Mossberg & 


Phila., Pa 
Granville Mfg. Co., 


Providence, R. I. 
Perkins Mach. Co., Boston, Mass. 
oe a ee ee 
York. 
Profilers 
Garvin Mach. Co., New York 
Pratt & Whitney Co., Hartford, 
Conn 


PulleyTurning and Boring Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pulleys 


American Pulley Co., Philadel., Pa 


Caldwell & Son Co., H. W., Chi 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


Patterson, Gottfried & Illunter, 
New York 
Reeves Pulley Co., 


Saunders Mfg. Co., 


Columbus, Ind. 
Dayton, O. 

Pulleys, Friction Cone 

Evans Friction Cone Co., 
Mass 


Boston, 


Pulleys, Speed Changing 


Speed Changing Pulley Co., 
Indianapolis, Ind 

Pumps, Hydraulic 

Elmes Engr. Wks., Chas. F., Chi 
eago, Ill. 

Watson-Stillman Co., New York 


Punches, Power 
sliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y 
Cincinnati Punch & Shear Co., 
Cincinnati, O 
Cleveland Punch 
, Cleveland, O. 


Brooklyn, N. Y. 
Tool Co., Kala 


& Shear Wks 


Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Kniife & Mach 
Co., Pittsburg, Pa 


Reade Mchry Co., Cleveland, O 


| Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 


Watson-Stillman Co., New York. 


Rack Cutting Machines 
Fellows Gear Shaper Co., Spring 
field, Vt. 
sliond Mach 
Cincinnati, O 
Reed Co., y » 
Racks, Cut 
Fellows Gear Shaper Co., 
field, Vt 
Nuttall Co., R. D., 
Simonds Mfg. Co., 
Standard Gauge 


Le Tool Co., R. K., 


Worcester, Mass 


Spring 


Pittsburgh, Pa 
Pittsburgh, Pa 
Steel Co., Beaver 


Falls, Pa 

Racks, Tool 

Lyon Met Mfg. Co., (¢ gz 
I 

New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 


Cleveland 
land, O 

Clough, Rh. M., Tolland, Conn 

McCrosky & Liuber, Cincinnati, O 


Iwist Drill Co., Cleve 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New l’rocess r'wist Drill Co., 
raunton, Mass 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage & 
brill Works, Gloucester City, 
BS. a 

Standard Too! Co., Cleveland, O 

Wells Bros. Co., Greentield, Mass 


Reaming Stands 


Flather Planer Co., Mark, Nashua, 
N. Hu 


Riveters, Hydraulic 
Bement, Miles & Co., 
Watson-Stillman Co., 


New York 
New York 


Riveters, Pneumatic 
Bement, Miles & Co., New York 
Cleveland Pneumatic Tool Co., 
Cleveland, O 
Philadelphia Pneumatic 
Philadelphia, Pa 
Q & C Co., Chicago, 


rool Co., 


Ill 


Standard Ry. Equip. Co., St 
Louis, Mo 

Riveting Machines 

sement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem l’a 

Chambersburg Engr. Co., Cham 


bersburg, Pa 
Long & Allistatter Co., 
Ohio 
Perkins 
Mass 


Hamilton, 


Mach Co., So. Boston, 


Roller and Ball Bearings 


Auburn Lal! Bearing Co., Auburn, 
2 


tall Bearing Co., Bantam, Conn 
tall Bearing Co., Philadel., Pa. 
Bantam Mfg. Co., Bantam, Conn 


Iroquois Mach. Co., Providence, 
R. I 


Mossberg & Granville Mfg. Co., 
I 


Providence, R 


Rolling Mill Machinery 


Cleveland Punch & Shear Wks 
Co., Cleveland, O. 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa 

Hilles & Jones Co., Wilmington, 
Le 

Iroquois Mach te Providence, 
Kk 


Mossberg & Granville Mfg. Co., 
Providence, R. I 


Pratt & Whitney Co., Hartford, 


Conn 
Rubber Gcods, Mechanical 
N. Y. Belting & Packing Co., New 
Yor} 
Peerless Rubber Mfg Co., New 
York 
Rules, Steel 
Mass. ‘Too! Co., Greenfield, Mass 
Sawyer Tool Co., Fitchburg, Mass. 
Slocou Ca.. J.T. Peet. Be 4 
Starrett Co., L. S., Athol, Mass 
Safety Valves, Pop 
Crane Co., Chicago, Il. 


Crosby Steam Gage & Valve Co., 
Boston, Mass 


| Lunkenheimer Co., Cincinnatl, O. 
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Sand Mixing Machines 
Obermayer Co., S., Cincinnati, 


Sawing Machines, Metal 


0. 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane- Bly Mach. Works, Ro- 
chester 


Newton Maci th. Tool Works, Phila- 


delphia, Pa. 


Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. Co.. Cleveland, uv. 

Resek Mech. Tool Co., Cleveland, O. 


Sawing Machines, Wood 

American Machinery 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Cleveland 
Cleveland, O. 

Dreses Mach. Tool Co., 

Marshall & Huschart 
Chicago, III. 

Windsor Mach. , Windsor, Vt. 


Screw Machines, Hand 


Co., Grand 


Provl- 
“Automatic Mach. Co., 


Cincin., O. 
Mchry. vo., 


Co. 


Brown & Sharpe Mfg. Co., Provi- 
dence, I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Garvin Mach. Co., 
Jones & Lamson Mch. 

field, Vt. 


New York. 
Co., Spring- 


Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Windsor, Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 
Besly & Co., Chas. H., Chicago, III. 
Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 
Card Mfg. Co., S. W., Mansfield, 
Mass. 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Wells Bros. Co., Greenfield, 
Wiley & Russell Mfg. Co., 
field, Mass. 
Second Hand Machinery 
Affleck, Geo. I... New York. 
Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 
Ohio. 
Carlin Mehry. 
legheny, Pa. 
Dawson, John H., Chicago, 
Fairbanks Co., Philadelphia, 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
McCabe, J. J., 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Conn. 
Prentiss Tool & Supply Co., 
York. 
Toomey, Frank, Philadelphia, 
Wickes Bros., New York. 
Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 
Sawyer, Ezra, Worcester, 


Co., 


Cis 


Mass. 
Green- 


& Supply Co., Al- 
Ill. 
Pa. 


New York. 
New York. 
Hartford, 


New 


Mass 


Separators, Oil 

Springfield Separator Co., 
chester, N. H 

Shapers 

American Tool Wks. 

Rarker & Co., Wm., 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 

Hlendey Mch. Co., Torrington, Ct. 

Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, Il. 


Man 


Co., Cin., O. 
Cincinnati, O. 


.. New Haven, 


New York. 
‘So. Boston, 


New Haven Mfg. Co. 
Cc 


onn 

Niles Tool Works Co., 

Perkins Mach. 
Mass. 


Co., 





Shapers—Con/ ‘ued 
Potter & Johnston 
Pawtucket, R. 


Mach. Co., 


Smith & Mills, ( ant jnnati, O. 
Shears, Power 
Bethlehem Fdry. & Mch. ©0., So. 


Bethlehem, Pa. , 
Bliss Co., E. W., Brooklyn, N. Y- 
Bremer Mach. & Tool Co., Kai® 

mazoo, Mich. 
Buffalo Forge Co., Buffalo, 
Cincinnati Punch & Shear 

Cincinnati, O. 

Cleveland Punch & Shear Works, 

Cleveland, O. 
Hilles & Jones Co., 


i. ee 
Co., 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 


Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 
Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Slide Rests 
Bartlett, E. E., 
Reed Co., F. E., 


Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 
Bement, Miles & Co., New York. 
Betts Mach. Wks., Wilmington, 


Del. 
Dill Mach. Co., T. C., Phila., Pa 
New York. 


Garvin Mach. Co., 
New Haven Mfg. Co., New Maven, 


Conn. 
Newton Mach. 


delphia, Pa. 


Boston, Mass. 
Worcester, Mass. 


Wks., Phila- 


‘Tool 








Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Too! Co., 

Murray Mfg. Co., 
os, &. i. M. F. 

National Mchry. Co., 

Pratt & Whitney Co., 
Copn. 

Webster & Perks Tool Co., Spring- 
field, O. ' 

Woodward & Co., Hart- 
ford, Conn. 


Provi- 


Erie, Pa. 
Richmond Val- 
Tiffin, O 
Hartford, 


Rogers 


Taps and Dies 

Besly & Co., 

Card Mfg. Co., 
Mass. 


Chicago, Il. 


Chas. H., ’ 
Mansfield, 


Ss. W., 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, ¢ 
Webster & Perks Tool Co., Spring- 
field, O 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. Telephone Switch 


Board Co., Providence, R. a 


Niles Tool Works Co., New York. 
: utting Tools 
Sockets and Sleeves Tarend ¢ . s 
’ . am ‘ i Besly & Co., Chas. H., Chicago, Lil. 
New Process Twist Drill Co.,| pratt & Whitney Co., Hartford, 
Taunton, Mass. Conn. 
Spike Machines Rivett-Dock Co., Boston, Mass. 
National Machy. Co., Tiffin, ( Tool Holders = 
Armstrong Bros. Tool Co., Ch 
Sprocket Chains ; vs il. : 
ce Driving Chains. Hoggson & Pettis Mfg. Co., New 
Hlaven, Conn. 
Stampings, Sheet Steel McCrosky & Huber, Cincinnati, O 
Federal Mfg. Co., Cleveland, O. Tools, Small 
Stamps, Steel See Machinists’ Small Tools. 
The Chandler Co., Springfield, 
Mass. Tote Sexes 
Schwerdtle Stamp Co., Bridge- Lyon Metallic Mfg. Co., Chicago, 
port, Conn. 111 
I r 
Steel, Machinery Veanemieston Meshine y 
Boker & Co., Hermann, New York. | American Pulley Co., ow Ad 
Canton Crucible Steel Co., Canton, . = as on o , 
Ohio. oe : “. ‘ r hi > 
. - : Cresson & Co., Geo. V., Phila., Pa. 
Patriarche & Bell, New York. tng? ; iP > 
~ . My os ink-Be Snginee zy Co., Phiia 
Ward & Son, Edgar T., Boston, -<" —— ” _ 
Mass. Patterson, Gottfried & Hunter, 
Steel, Sheet , Ltd., wd York. - . - 
Federal Mfg. Co., Cleveland, O. Reeves Pulley Co., Columbus, Ind. 
Ward & Son, Edgar T., Boston, | Traps, Steam 
Mass. Houghton & Co., E. F., Philadel- 
Steel, Tool phia, Pa. 
Boker & Co., Hermann, New York. | Trimmers, Wood 
Canton Crucible Steel Co., Canton, | Amer. Mchry. Co., Grand Rapids, 
Ohio. 4 Mich. 
Firth-Sterling Steel Co., Demmler, | Washburn Shops, Worcester, 
Pa. P : Mass. 
Patriarche & Bell, New York. 
Patterson, Gottfried & Hunter, | Trolleys and Tramways 
Ltd., New York. Harrington, Son & Co., Edwin, 


Straightener, Hydraulic 

Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Excelsior Needle €o., Torrington, 
Conn. 


Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Switchboards 

C & C Electric Co., New York. 

triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, 1ii. 


Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn. 








Philadelphia, Pa 

Hunt Co., Cc. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia. Pa. 


Maris Bros., Philadelphia, Pa. 


Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 

Turret Machines 

Automatic Mach. Co., Greenfield, 
Mass. 

ne Mach. Tool Co., Cincin- 


nati, 
Brown ‘4 Sharpe Mfg. Co., Provi- 
dence, a 








Tarret Machines— Continued 
Bullard Mach. Tool Co., Bridge 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 


field, 
Tool Co., R. K., 


Vt 
Le Blond Mach. 

Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Milwaukee Mach. Mil- 

waukee, Wis. 
Niles Tool Works Co., New ork. 
Pearson Mach. Co., Chicago, III. 


Tool Co., 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 
Turrets, Carriage 
Fay & Scott, vexter, Me. 
Twist Drills 


Cleveland Twist Drill Co., Cleve 


land, O. 

Hammacher, Schlemmer & Co., 
New Yor kK. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process ‘Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd-,. New York. 

Standard Too! Co., Cleveland, O. 

Unions, Brass 

Nolte Brass Co., Springfield, O 


Universal Joints 

Baush Macitine Tool Co., Spring 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 


Graham Mfg. Co., Provi., R. I. 
Hollands Mfg. Co., rie, Pa 
Jacobson Macau. Mtg. Co., Warren, 


Pa. 
Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. : ; 

Jacobson Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas, Meriden, Conn. 

Reed Mfg. Co., Erie, Pa 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 


Curtis & Curtis Co., Bridgeport, 


Conn. 


Saunders Sons, D., Yonkers, N. Y¥ 
Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., TorringtoD, Ct 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & CO., 


New York. 
Wyman & 

Mass. 
Washer Machines 
National Machy. 
Welding Machines 
Long & Allistatter Co., 

Ohio. 
Wire-Drawing Machinery 


Gordon, Worcester, 


Co., Tiffin, O 


Hamliton. 


Iroquois Mach. Co., Provi., R. I 

Mossberg & Granville Mfg. Co- 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport 
Conn. 

Wire-Straightening Machinery 

Hoefer Mfg. Co., Freeport, Ill. 

Wood Working Machinery 

American Machinery Co., Grand 
Rapids, Mich. 

Worm Hobbing [Machines 

Pratt & Whitney Co., Hartford, 


Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mase. 

Wrenches, Drop Forged 

Billings & Spencer Ce., Hartford, 
Conn. 














